IV.—NOTES ON ENTOZOA OF MARINE FISHES OF NEW BNG-
LAND, WITH DESCRIPTIONS OF SEVERAL NEW SPECIES,

By EpwiN LINTON.

In the snmmers of 1884-’85 I ecoliccted Entozoa from several of the
commoner speeies of food-fishes and Selachians at the summer station
of the U. S. Fish Commission, Wood’s Holl, Mass.

Cestoid entozoa in the adult or strobile condition were found in great
numbers in the alimentary tracts of all the Selachians examined. En-
cysted forms of the Cestoidee are for the most part coufined to the
Teleostei and are found in greatest abundanee in the submucous coat
of the stomach and intestine, althongh not infrequently met with in
the peritoneum, liver, spleen, ovaries, &e. In every speeimen of suech
fishes, as the Bluefish (Pomatomus saltatric), Squeteague (Cynoscion
regule), Striped Bass (Roceus lineatus), &c., examined, the walls of the
alimentary tract were spotted thickly with minute eysts, whieh, when
opened, were found to coutain larvie of some Cestods, most of them of
the genus Rhynchobothrium. Some from the submucous coat of the
Squeteague (C. regale) seem to be larvae of the species which I have
named L. bisuleatum.

In the gall-bladder of nearly every specimen of Squeteague (Cynoscion
regale) that I have examined, I found hundreds of larval Tetrabothria.
They are usually attached to the walls of the cystie duct in elusters of’
such size as to obstruet the passage. (Plate VI, Tigs. 6 and 7.) They
are easily dislodged and often may be seen in vast numbersin the amber-
colored contents of the gall-bladder. These larve, when placed in sca-
water, are quite active. Hach moves by alternately thrusting forward a
pair of bothria and by alternate eontraction and extension of the body.
While this is in progress the body is constantly changing its form. At
times it is long and filiform, at others short and broad. At rest it is
commonly thickened or obtusein front, tapering posteriorly. The body
of the larva consists of a thin limiting membrane about 0.03"™ thicl,
inside of which is a granular parenelyma, the latter a clear fluid filled
with highly refractile globular masses averaging 0.01» in diameter.
The bothria are four iu number, without hooks, and in the majority of
those examined, without eostie. In some specimens there seems to be
the beginning of an auxiliary acetabulum at the apex of each bothrium.
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The apex of the head, at times obtuse or even retuse, is frequently ele-
vated iuto a terminal papilla, disclosing a conical proboscis and termi-
nal os like that of Eckeneibothriwm. The entire head is sometimes invagi-
nated. The length is difficult to determine, on account of the extreme
variability of form, but the average length when at rest is not far from
2.5mm, When placed in fresh water they are apt to assume a filiform
shape, with a length of from 4 to 6m™.  When disturbed they contract
to 1.5mm or less. DMany of these larvie have two small red blotches im-
mediately behind the bothria. A water vascnlar system can be distin-
cuished in most of them. This consists of a convoluted tube on each
margin, becoming evidently double near the head and forming a loop
in front of the bothria and giving off branches to the bothria. TLarve
resembling those from the gall-bladder, but smaller, were also found in
the intestine of the Squeteague (Cynoscion regale) and of the Angler
(Lophius piscatorius). These, wierever noticed, were in myriads, float-
ing free in the chyle. (Plate VI, Figs. & and 9.)

Llongated eysts were found iun the liver, or peritonenn:, of most of
the Teleostei that were examined. These when opened set free an en-
docyst which is countractile and has the power ef lecomotion to some
extent. When subjected to the action of the compressor, lateral ves-
sels can be discerned which are evidently parts of a water vascular
system. When one of these endoeysts (blastocysts Diesing), that is suffi-
ciently developed, is opened, it will be found that an embryo has been
developed within. In some, this embryo seems to be free in the paren-
chyma, and when the wall of the blastoeyst is ruptured, it is at once
freced from its living envelope. The development in this case secems to
be analogous to the development of Cercarice in a Sporocyst.

In other cases the neck of. the embryo is protruded from the side of
the blastoeyst in the form of aloop. WWhen further pressure is applied
the head is released, while the blastocyst remains attached to the scolex
much like the bladder of a Cystocercus. The embryo, however, it will
be observed, is not released by evagination, as in Twnia.

Nematods were found in most of the fish that were examined, both
free in the alimentary canal and encapsuled in the peritoneum, gastric
ceedq, liver, &e. They were found in the greatest numbers in the peri-
toneum of the Aungler (Lophius piscatorius), from a single specimen of
which hundreds of the Nematoid, Agamonema capsularia Dies., were
obtained.

Several Trematods were met with, most of them free in the stomach
of their host, but not so abundant as either the Cestoidea, Nematoidea, or
Acanthocephala. These will be deseribed in a subsequent paper.

The only fishes that were found comparatively free from intestinal
parasites were the Sea-Robins (DPrionotus), while a Sturgeon (Acipenser
sturio) yielded but one speeimen, a Nematod from the alimentary eanal,
and a few Trematods from the gills.
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In the descriptive part of this paper I have confined my attention to
the Cestoidea and the Acanthocephala, and with two exceptions, viz,
Dibothrium alutere and Echinorhynchus sagittifer, to adult forms.

In the determination of genera I have been guided prinecipally by
Diesing’s Revisions. Accepting the eharacters there ennmerated, 1
have been compelled to create three new generic names, viz: Spongio-
bothrium, Crossobothrium, and Lhorciobothrium.

For the determination of species I have madeuse of the publications of
Rudolphi, Diesing, P. J. Van Beneden, Dujardin, Von Linstow, Wagener,
Krabbe, Olsson, Eschricht, Leuckart, Kiichenmeister, Ziirn, Von Sie-
bold, Leidy, Cobbold, and others.

Systematic work on the Entozoa is attended with mueh difficulty on
account of the confusion in which the earlier literatureis involved. In
this connection I take the liberty of quoting a brief passage from Vou
Linstow’s ¢ Compendium der Helminthologie,” Ilannover, 1878 :

“The number of well-founded speeies is indeed not quite so great as
the list indicates, for a host of older names, especially originating with
Rudolphi, figure in it, of which typical examples are no longer in ex-
istence, and which have been deseribed imperfectly or not at all, so that
they must remain forever an unsolved riddle. For example, many rudi-
ments of Twnie discovered by this author, whose enumeration has been
of not the least advantage to science, and many descriptions of older
date have not since been recognized. One comes from their contem-
plation often in great perplexity of mind, and does not really know how
they ought to be represented. Moreover, to make the entire literature
cfiective was impossible, sinee too many species are described in such
a way that it is not possible to recognize them again, and other specifi-
cations are so improbable that for this reason they must remain uncon-
sidered ; * * * when further the description of a new species is dis-
posed of with an enumeration of the length and breadth, when, finally,
for new species only the place where they are found is given, together
with or without an accompanying deseription, as is to be found in many
works, then I think I am not at fault in citing such publications only
in limited amount.”

It has been my cndeavor to give as full a description of each specics |
considered as the material at hand would justify. When only aleoholic
specimens were aceessible I have mentioned the fact in the proper
place.

As the development of many of the Cestoidea scems to be quite differ-
ent, even in closely related forms, it is very important that the sys-
tematic work which is doue on them be so done as to leave no doubt in
the mind of the iuvestigator what species is being deseribed, whether
the name adopted forit holds or not. Appreciating the value of figures
in establishing the identity of speeies, 1 have therefore not included
in this paper descriptions of any forms unless accompanied with suffi-
cient figures to make futnre identification reasonably certain.
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T giving the specific names of fishes mentioned in this paper, I have
used thie nomenclatnre adopted by Prof. George Drown Goode in
«The Fisheries and Fishery Industries of the United States, Section
I Washington, 1854.

The illustrations which accompany this paper ave the work of my wife,
Margaret B. Linton.

OrpER CESTOIDEA.
Family DIBOTHRIIDA Diesing.

DiporHERIUM Rudelphi.

Tenice spee. of Anthors.,

Rhytelminthus, Rhytis, Alyselminthus, and Helsys Zeder.
Bothriocephalus (Dibothrius) Rudolphi.
Diphyllobothrizm Cobbold.

Dibothrivin Diesing.

Dibothrivm manubriforme, sp. nov.
[Plate I, Figs. 1-1. ]

Head cuneate, tetrangular, truncate in front, tapering posteriorly,
constricted into a eylindrical neck-like part near posterior, then expand-
ing se that the posterior end of the head resembles one of the anterior
segraents of the body.  The general appearanceof the head when viewed
laterally is therefore somewhat like a ball-bat, the constricted part rep-
resenting the handle. Two longitndinal fosswe (bothria), laterally placed,
extend from the anterior part of the head to the constricted part. Each
of the marginal lobes thus formed is indented at the anterior extremity
by a short but deep secondary fossa, which, together with the two lat-
eral fosswe, give the head when viewed in front a four-lobed appear-
ance. The edges of the lobes hordering the lateral foss:e are thin-lipped
and flexible; anteriorly there is a transverse elevation forming both a
lateral and a marginal rim and making an obtnse angle between the
front and the side of the head. The marginal lobes, when at rest, have
a reunded outline, fullest in the middle, tapering posteriorly, appressed

‘slightly anteriorly, and raised into two small eminences on eacl side of
the secondary fosse. The head in a marginal view is somewhat flask-
shaped. Seecu from the front the head 1s squarish, with the angles
rounded and the sides deeply cleft, the clefts ronnded, the lateral clefts
deeper than the marginal.  Limmediately back of the head the segments
are very narrow, and for o greater or less distance, depending on the
state of contraction, maintain about the same width as the base of the
Lead. In some individunals the small anterior segments continue much
farther back from the head than in the one figured (’late I, Fig. 1).
The segments are alternately short and long. This characteristic is
quite plainly marked in those segments which immediately follow the
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head, is still noticeable on the median segments and also on the poste-
rior ones, butis not so plainly marked on the latter as on the two former.
In ore specimen examined the first six segments did not sliow this alter-
nation in size. In the next fourteen segments, however, the alternation
was quite evident. The small anterior segments arve terete, subtrian-
gular in outline, narrow in front, wide behind, the length nearly equal
to the greatest breadth. The sueceeding segments are much broader
than long. At the widest part the ratio of the breadth to the length
is as much as fourteen to oue. As the segmentsincrease in width they
become muech crowded together and thickened. In one specimen, meas-
uring 146mm, the segments inereased in width nniformly for about 100w
from the head; from that point they remained about the same size until
near the posterior end, where they began to be elongated and at the
same time became narrower and much thinner. The crowding together
of the median segments is not due to contraction, but seems to be a per-
manent eharacteristic of the species. In some very young specimens
the same character was observed. The general form of these worms,
both young and adult, was persistent. Although kept for some time
in water they were not observed to echange their forin in any essential
particular from that given in the sketches.

In alcoholic specimens a dark median line will be noticed extending
from the posterior end to the middle or anterior third of the strobile.
This is due to the centraliy situated ovaries, which are erowded with
eggs. The genital apertures are lateral and may be traced in anirreg-
ular zigzag line on one side from about the anterior third of the body.
In the mature segments they are rendered obscure, if not wholly oblit-
erated, by the mass of eggs with which the center of the segment is
filled. The eggs are white, opaque, oval; length, .045™»; Dbreadth,
03, Associated with these perfeet eggs are masses of others which
become transparent when treated with oil of cloves or other strongly
refracting media. These seem to be imperfect eggs which have not be-
come invested with the thick hard shell which covers the perfeet eggs.

An adult specimen gives the following measurements :

Millimeters.
ILEm@GIN GERWEENIE coo0 600000 6onoee CanBEn Eaon CEns AE8BEG S0 B ERBERa SaBEa0 aeans 133. 00
Length of first series of segments.... .o ... ... ..o ... 17. 00
Length of head ..o ocooao oo i it iiiiiis oot iiiciaaanaaas 3.50
Dreadth of head in front, widest part-... ... .. .o . ..., . L00
Average length of segments in first series.. oo covee ool 0.50
Breadth of widest segments, median. ... ... ooooiiiiiiiiiiaaiii il 6. 50
Length of widest segments, median. ... . ... il it e 0.25
Length of posterior, mature Segments .« cae oo e oo ee e e ceeee e e 1.00
Breadth of posterior, mature segments...... o000 A0E008 6EEE BEEs 0EBOaE BEEEE S 2.50

In another specimen the head and first segments give the following
measurements :

Millimeters,

Length of strobile .. .. i i ieeaea.....140.00

Length of head and first series of Segments ... oo oot it iioioeiaaaeaanaan 30. 00

L EnEh G IHEIL o SERBEEG (o0 3 oo oo oo B0 O IO S S SR S5 S e 3.00
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Millimeters.
Breadth of head in front, widest part.. ... oo i i 0.90
Breadth of head just behind the frontrim.... ... IOOBEOEE06 SE66 ABOG 0EA0 0c o oo 0.80
Breadth of marginal lobe, about the middle.... ... oo oo ool 0.90
Breadth of head, narrowest PATt oo oo coin o e e cit aieccecen canaan 0.21
Breadth of first segment, widest (posterior) part..........o.....oooo.o.o.... 0.80
Breadth of first segment, narrowest (anterior) Part coee ceceee coeevacee conanon 0.42
Length of longer alternato segments, first SCries .ooe voeoce ceoevenccececnnan.. 0.40
Length of shorter aiternate segments, first series......... 5 0500 BEEBE0 66 6 COBEOE 0.24

The segments of the first series are sometimes notehed or erenulated
on the postero-lateral margin, with a single median indentation; in
others the edge is but slightly waving ; in others it is nearly entire.

The following measurements are from a young specimen :

Millimeters.
Length of strobile...... SR | Y
Length of ead oo oo o oo e e oo e i e et oot et e e e maee e 2.10
Breadth of head, anterior ... oo e oo oot i et ce o i tee cee e e e 0. 80
Breadth of liead just baek of antevior vim...... ..o ool il 0.60
Breadth of licad, narrowest (constrieted) part....cooeeeciit ieeeanciin it 0,31
Creadth of first segments, widest (posterior) part ......ooiiiaiaiiia il aaa, 0.50
Breadth of first segments, narrowest (anterior) part.... ... .ol 0.28
Average length of segments, longer alternates ... .ooeoceeaanaiicananeraaa.. 0.35
Average length of segments, shorter alternates.....oooceeeeiaan oo iaaiaa. 0,24
1B RathIR @ SARER FEIIHENES 56 6o oo 6on000 Cons 0aas50 COC0aE SO00 DOCEE0 98 85ES oo D50 0. 90
IAveraaellen'etihfo i des bl se o e IS R S o S S (V1R
Wikiliilh @F pestiErior SO as cone 0500 650000 CHBE00 Co06 660005 506500 GI0E GETD o o 0.35
lengtloffposterior segmentsl oo ot ais oo s So o o oo S o e S SRR ORS 6

Habitat.—Both young and adult, one specimen of the former and six
of the latter, were taken from the intestine of a spear-fish (Zetrapturus
albidus Poey), Angust 8, 1885, at Wood’s Ioll, Mass.

Dibothrivm aluteree, sp. nov.

[Plate I, Figs. 5-8.]

Near Dibothriwm microcephalum Rudolphi, Diesing, Systema Helminth., i, 592.
Ibid., Sitzungsb., xiii, 573, Revis. Ceph., Par. 241.  Wagener, Nov. Act.
Nat. Cur., xx1v, Suppl., 16, 69, tab. vir, 77. Van Beneden, in Ballet.
Acad. Belgique, xxii, ii, 521.

Bothrioccphalus microcephalus Bellingham, Ann. Nat. Ilist., xiv, 253, (Habitat,
Orthagoriscus mola.)

Tead subsagittate with rounded apex; bothria oblong, lateral ; neck,
none; first joints distinet, about as long as wide, becoming much shorter
and crowded together, much wider than long; genital apertures nn-
known.

Habitat.—File Fish (Alutera Schapfii), Wood’s Iloll, Mass., August,
18843 104 specimens from intestines of a single fish.

These specimens were all immature, none of them had the genital
apertures developed. They ranged in length from 20m™ to 94, The
bothria in the smaller specimens are convex (Fig. 5), the central con.
vex portions thin and transparent. A lateral view shows the bothria
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to be mnch narrower than the first joint, with enrved regnlar ontlines,
except at the posterior edge, where there is 2 shallow notch. The front
of the head is bluntly conical, expanding quickly, then moderately cor-
tracted, making a kind of knob or button at the apex; this knob is
nearly circular. Measurements showed that the lateral diameter was but
little greater than the marginal.  In the larger specimens this convexity
of the bothria had entirely disappeared, the thin membrane having col-
lapsed and the typical fossw of the Dibothricc make their appearance. In
the larger specimens, also, the bothria are muceh shorter in proportion to
their width than in the smaller specimens (Fig. 7). The first segments
are distinet, length as great or even greater than the width, triangular.
The median and posterior segments are much crowded, width as much
as or even more than ten times the lengtl, alternately long and short,
sometimes ronghened by transverse wrinkles toward the posterior end.
Posterior end blunfly reunded (I'ig. 8).
The following measurements are from aleoholic specimens:

|
Dimensions. No. 1. ‘ No. 2. | No. 3. ‘ No. 4.

. s Hrin.
Iugrogdih @i EIONTLE oo oe 000 comnon 0oooo0IREEENBEECE00a0a 5 58 BOCaaMS 55,00  67.00 | 94.00
Length of head....oo o iiiiiiiiiciiicaimaaaaeann . 0.600 ). ... 0. 61
Diameter ot head, lateral apox......ccooeiaaaaa.ns 0.
Diameter of head, marginal apex ......o........ 0
Breadth of bothrium, widest part............... [}
(heatest marginal diameter of head............ oo 0.
Lateral diameter of first segment .ccoeeeecaenaaann oo 0.58 0.70 0. 66
00 0.¢

0

2

0

0

1

Marginal diameter of first segment...............
Length of first segment. .
Greatest width of strobile ..
Averago length of segments uear posterior
Length of posterior segment «o.oooooooiiiian.os .-
Breadth of posterior segment. ..o oot ii i iai e

It will be seen upon comparing ¥igs. 6 and 7 that there is great va-
riety of form to be found in the bothiria of these worms.  Other forms
could be given, but it is believed that those chosen for illnstration are
sufficiently typiecal to prevent mistakes in identification. In many
specimens the convex outline of the bothria is lost, while the other pro-
portions of Figs. b and 6 are preserved. In cases where care is not
taken the preserving fluid may distort the bothria.

1 did not observe any indication of the hooks on the head, mentioned
by Wagener for D. microcephalum (Entwickelung der Cestoden, . 69,
tab. vii, figs. 77 and 77a). The resemblavece of this worm to Wage-
ner’s figure is sufficiently close to indicate a probable identity. The
close relationship of the hosts, Orthagoriscus mole and Alutera Schapfii,
does not lessen this probability.

In the absenece of positive proof of snch identity, which can be ob-
tained only by observing some other stages of development, I think it
best to elassify this worm as a new speeies with the provisional name
D. aluterc.
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Family TETRABOTHRIIDAE.
HECHENEIBOTHRIUM Van Beneden.
Lehenetbothrium variabile Van Beneden.
{Plate I, Figs. 0-13.]

Lichencibothrivm variabile Van Beneden, Mém. Acad. Belgique, xxv, 117, tab.
iit, 1-14, 6-15.  G. R. Wagener, Nov. Act. Nat. Cur., xxiv, Sappl., 85, tab.
xxii, 230-282. Van Bencden, Mém. Vers Intest., 122 and 366, tab. xv,
G-8. Diesing, Revis.der Ceph. Ab, Par., 267. Olsson, Lunds Uuivers
Arssk., tom. iii, 33, 40, tab. i, 15, 16.

Tetrabothrinm (Lickencibothrium) rariabile Diesing, in Sitzungsb., xiii, 1854,
581,

Lerval state, Vau Beueden, Mém. Acad. Belgique, xxv, tab. iii, 5. Dicsing,
Sitzungsb, der kais. Akad., xiii, 1854, 562. G, R. Wagener, 1. ¢., 55, tab.
xxil, 279, Van Beneden, Mém. Vers Intest., 122, tab. xv, 5.

Dothriocephalus spheiocephalus? Deslongehamps, Eneycl. Méth., ii, I50.

Lehencibothrivn spharocephalum Diesing, Revis. der Ceph. Par., 267,

The characters given for this species by Diesing, following Van
Beneden, are:

Bothria four, pedicellate and highly versatile, at times linear or oval,
at others cochleariform or calyciform, with a few transverse costwe, and
divided into several loculi by a longitudinal partition. Muscular pro-
boseis (myzorbynchus) large, subglobose, retractile, with a circulgr aper-
ture (os) in the apex. Neck long. Anterior segments of body broader
than long, median quadrate, ultimate oval. Genital apertures mar-
ginal, alternate. Penis armed with spines, scarcely bristly at base.
Length as much as 100w,

In the latter part of Augaust, 1884, I obtained several specimens of
Licheneibothria from the spiral valve of the common Skate (Raia erinacca)
which I have for the present referred to 1. variabile Van Beneden.  Some
of the specimens possess characters which are given by Diesing as be-
longing to . sphearocephalum Dies. (Revis. der. Ceph. Par., 267). It is
probable, however, that these two species are identical, as indicated
by Diesing : «“Species hie (E. variabile) cum priecedente ( E. spharoceph-
alum) fortasse identica.”

A few sketches and measurements were made of the specimens while
they were still alive, bat a pressure of other duties prevented a eareful
study of them then. When I found time to study them carefully they
had lain for some time in alcokol and many of the segments had sep-
arated. There are two distinet types of head, ene represented in Fig.
9, made from the living specimen; the other represented in Fig. 13,
made from an aleoholic specimen.  Other alcoholic specimens are iden-
tical in form with that shown in Fig. 9. In the first mentioned the
bothria are somewhat oval; pedicels moderately extended; the border
of the sucking disks thickened, marked with radiating lines, and gath-
ered or puckered into a few large folds. The proboscis is globose, re-
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tractile. When the living specimen was viewed from the apex the aper-
ture (0s) could be seen surrounded by many radiating lines like the radiat-
ing musecles of theiris. Inaside view of a mounted specimen a globular
body about 0.22™ in diameter can be seen lying in the centerof the probos-
cis and about 0.1™™ from the apex. This globular mass has an aperture
which lies opposite the aperture of the proboscis. It probably repre-
sents the true apes of the myzorhynehus retracted. The head behind
the bothria is elongated into a neck-like part, which joins the truc neck
or jointless porticn of the body by a definite articulation, which bears a
faint resemblance to a ball-and-socket joint, in which the anterior part
of the neck represents the “ball” There is also a difference in tissue,
the neck having, besides longitudinal fibers, transverse fibers and many
granular ecells, while the ieck-like portion of the head appears to be
composed almost entirely of fibrous tissue arranged longitudinally.

In the other type the pedicels of the bothria are inflated and some-
what globose; the thickened border of the disk is not so much folded
asinthe first. The head behind the bothria is short and turgid. These
differences, although striking when extreme cases are considered, are
none of them so profound but that they may be accounted for by sup-
posing them to represent different degrees of contraction. The bothria
in the living worm are susceptible of great variety of form.

The segments begin from 1 to 2w back of the head. At first they
are much broader than long, subsequently they become quadrate, then
longer than broad. As the segments begin to mature they show o
tendency to become narrowed anteriorly, with convex margins. A few
of the extreme posterior segments are four times as long as broad, ob-
tuse-pointed in front, posteriorly attennate, with a truncate termination.
The genital apertures are marginal, opening a little behind the middle.
1n some they are not exactly on the margin, but may be seen, in a lat-
eral view, to be situated near the margin and running obliquely toward
the center of the segment. The penis was retracted in all the specimens
examined. [t could be seen lyiug coiled up in the angle formed by the
vagina where the latter turns abruptly from the middle of the segment
towards the margin. The vagina could be traced from the ovaries in
the posterior part of the segment along the median line until it reaches
a point nearly opposite the marginal opening, where it turns abraptly
towards the margin and opens immediately in front of the penis. The
vas deferens is represented by a convoluted mass of tubes in the center
of the segment. The anterior part of the segment is filled with large
globular masses (ova). These are surrounded by a thick transparent
membrane, and have a granular interior. A layer of oblong granular
masses, smaller than the interior globular masses, snrrounds the latter.
This layer is adjacent to the marginal wall of the segment and the
masses arc at right angles to it.

In some specimens the median and posterior segmnents are very irreg-
ular in shape. This irregularity is sometimes produced by the appar-



462 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [10]

ent oecurrence of an imperfect segment of triangular shape interjected
between two others which are but slightly irregular; in other cases it
has the appearance of two segments, one lying diagonally across the
other and the two,as it were, welded together. Measurements of the
head are not satisfactory on account of the extreme contractility of
that part.

The following measureinents were made fromi a mounted specimen
corresponding in position and appearance with Ifig. 9:

Millimeters.
From tip to tip of extended bothria ...... o ieeams ol 1.48
From apex of proboscis (retracted) toneek.c oo ions oneoeeaeiciiaiee. 0,96
Breadth of meck oo oo o e e 0. 20
Bimeyd il @ ) AEEOIIE60a50 6600 660060 6EEEE0 Bonoan L0CCOO0 HOOOOE BEEOOE Goos o 0.20
Length of first segment. ... . oo oo i iiee e 0.04
Distance from head to first segment .. .. .. i i 1.40
Length of a mature segment. ... . ...l 2. 60
Breadth of a mature segment ... oo ot il et iiiit e aeaceeaana 0. GO
Length of segment near posterior .oooo. oot ciin iiciiiiicer cie e e anan 1.20
Breadth of segment near posterior ... oo Lol 0. 50
Length of longest living strobile. .o o. oo o o e i vaeaas 108. 00

Habitat added: Common Skate (Raia crinacea), spiral intestine.
Wood’s Holl, Mass., August 25, 1884,

SPOI\'GrIOI‘)OTIIIIIITM,*‘t gen, nov.

Body articulate, teeniceform. Head separated from the body by a neck.
Bothria four, opposite, pediceled, broken np into locinio-crispate folds,
which are transversely costate.  Unarmed; auxiliary acetabulum none;
terminal papilla none, Genital apertures marginal.

T his genus combines many of the characters of Fcheneibothrium Van

seneden and Phyllobothrinim Van Beneden. It differs from the former

in the lacinice of the bothria and in the absence of a terminal haustel-
Ium 5 from the latter in having pediceled instead of sessile bothria,
and in the transverse costae on the bothria.

Spongliobothrium variabile, gen. et sp. nov.
[Plate IT, Figs. 13-19.]

Body articulate, twenieform. Head separated from the beody by a
short neck, subquadrangular, tapering posteriorly, continning at the
anterior angles into four bothria. The bothria are pediceled and on
their outer fices and borders are broken up into a n umber of delicate
{rill-like lacinice, which are sometimes gathered into a more or less com-
pact mass of crisp, puckered, or purse-like folds (IFig. 15) and some-
times expanded into long, curved, auriculate, or leaf-like flaps (Fig. 16),
These are marked by transverse, parallel costar which originate from a
middle portion like the midrib of a leaf. There is no trace of either a

*STOy yus = 4 Sponge or mop.
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terminal papilla or anxiliary acetabulum. The neck, or unjointed part
of the body, is short. In some the transverse striwe, which indicate the
beginning of segments, were diseernible almost immediately back of the
head. The first segments are usually erowded, broader than long;
subsequently they increase in length and become considerably longer;
than broad. In some of the ultimate segments the length is four or
five times that of the breadth. The shape of the mature and nearly
mature proglottides is very various.

This irregularity of shape is to be found in the living specimens as
much as in those which have been preserved in aleohol. The most usual
shape for the mature segments to assume is subquadrangular, some-
what contracted about the posterior third in the vicinity of the genital
openings, expanding in front of this; the anterior end contracted into
a short constrieted neck where it joins the preceding segment. Some-
times this constriction occurs at the posterior instead of the anterior
end of the segment. The ovaries are two sets of radiating tubes sitn-
ated in the posterior end of the segment. The anterior half of the ma-
ture segments is erowded with globular masses (testes). These masses
fill at least the anterior two-thirds of the adoleseent segments. In the
mature segments of all the specimens 1 have yet examined the eenter
is filled with a eonvoluted mass, consisting of the retracted penis and
the vas deferens, with perhaps the vagina and a portion of the oviduct.
The extremely long and convoluted vas deferens is found protruding
from the ruptured side of some of the segments which have been pre-
served in alecohol. This worm is remarkable for the slight change which
it experiences when preserved in alcohol. Even the extremely delicate
leaf-like folds of the bothria were not observed to curl up or shrivel
when subjected to moderately strong alecohol. TFig. 15, Plate 11, is a
sketch made of a living specimen. I have since mounted the same in-
dividuals for permanent preservation. In the various processes of dehy-
drating with alcohol, staining with eosin, rendering transparent with
oil of cloves, and afterwards mounting in Canada balsam, there has not
been any shrinking or change of form, at least to any appreciable ex-
tent.

The water-vascular system is plainly indicated by two rather large
tubes, which in the neck and anterior part of the body are sinuous, and
cach situated about as far from the other as it is from the nearest edge
of the strobile. In subsequent segments they become widely separated
from each other on account of the interposed ova and genital organs.

The substance of the head and pedicels of the bothria is for the most
part fibrous tissue. The conical portion of the head is thus sharply
marked off from the so-called neck. While the former is made up
largely of fibrous tissue, the latter is granular, with but few longitudi-
nal fibers. This feature ean be easily brought out in preserved speei-
mens by simple staining.
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The following measurements were taken from mounted specimens:

Dimensions. ‘ No. 1. | No. 2. | No. 3. | No. 4.

|
l nm., ne. mm. mn.
9

Ltz A1 O RN B TE 1Y 0000 00 St a0 00 B0 0 000 a0 0 00 S a0 o aaa 87.00 - 2100 23,00 74.00
Length of bothria ... . 0.96 0.90
Breadth of head—side 1.35 1. 60

Breadth of head across the top

Length of one bothrium, expande .
Breadth of neck g b b
Distance from head to f 1. 50 1.00
Distance from head to first dist .80 2.00 2. 60
Length of first segment . .. 0. 10 b [ 016 0.14
Jreadth of first segment. .. 0. 20 ). 26 0,24 0, 32
Lengthof maturing segmer 1.60 | 0.54 2.00
Breadth of maturing segment. . . 0,382 0. 241 0.42
ILsineiih @ peefienlne EEQTET coscooooo0 00000000000 0085006000550 CaB00 0. 74 0. 50 1. 56
Breadth of posterior segment......ooooii i iiaii i 0. 50 0. 46 0. 86

* Mataring segments very irregular, some long and narrow, others thick and short with rounded
corners. t Variable.

Additional measuyvements of No. 4.

Length. | Breadth.

win. | wui.
Segment 4™ from head.ccceeeeceeaacnmaennnenann S S IS 0. 20 0.32
Segment 20m™ from head 1.00 0. 34
Segment 30m= Ivom head. . s 1. 50 0. 40
Segment 450 from head . .. . 2.00 | 0. 42
Scegment near posterior end . 2.40 | 0.79
Last segment but one ... 1.76 0. 80
Last segment........ 1. 56 0. 86
TI'ree segment. . 2. 50 0. 80
IMEs FERIENoco 00000600 BE8BEAEN0 05600 BCEEHUREEENE 000 650000 055500 00000000 ST 3.00 f 0. 80

Habitat.—Sting Ray (Trygon cenlrura), spiral intestine. Wood’s
Holl, Mass., August, 1884,

Pryrroporunivyd Van Beneden.
Phyllobothrium thysanocephalum,* sp. nov.
[Plate II, Figs. 1-12.]

In its sexunally mature or strobile condition, this Cestode varies in
length from 300m» to 1. The head, as best seen in young specimens,
has four bothria, which are quite early lobed and crisped and folded at
the edges. In the adult these bothria are deeply lobed, so that even
in a eross-section (Fig. 10) it is extremely difficult to malke out the four
primary lobes. The frilled, erisped, or ruflled structure of the bothria
gives to the head, when at rest, a singularly striking resemblanee to the
short, imperfect branches whicl: form the head in the cauliflower. The
neck, or jointless part of the body, is very long. In one speeimen, which
measures 840" in Jength, the first joints appear about 360"™ back of
the head. Immediately back of the hothria the head is slightly swollen
and subeylindrical, and in alecoholic specimens nearly as wide as the
bothriag in the living worm abont three-fifths the width of the bothria.

* (NOGar o= a tassel,
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The neck is continuous with the head, slightly flattened, and tapers
away from the head very gradually in fully grown specimens, so grad-
ually, that its progress cannot be noted, except by comparing the width
of the proglottides with that of the neck. The neck is marked with
longitudinal rugee, which continue well back on the forming proglot-
tides (Figs. 1, 2). Where the transverse strie, which mark the forming
proglottides, begin, the surface of the body presents a rough, checkered
appearance, due to these two systems of grooves, which is quite char-
acteristic, and may serve to identify a fragment of onc of these worms
when neither head nor mature proglottis is present.

Proglottides, before they become free, are much broader than long,
and eaeh has a short, free posterior border, which becomes the rim or
border mentioned in the deseription of the free proglottis. Penis very
foug, with a bulbous enlargement at the base. Near the posterior end
the segments become rounded at the corners and somewhat elongated,
until they graduate into the shape which is characteristic of the matnre
free joints.

Free proglottides (Figs. 4, 5) abont twice as long as broad, very
changeable in form, but in general rounded anteriorly; the extreme
anterior end prolonged into a contractile papilla, which acts somewhat
as a sucking-disk in aid of locomotion; posterior end truncate, with o
narrow rim or border marked off from the basal edge by the transverse
water-vessel. Sexual apertures marginal, opening a little back of the
middle point. Penis very long; when erected, longer than the proglot-
tis. Vagira opening inunediately in front of the penis, flaring slightly
at the mouth, quickly contracted into a short eylindrical tube, then ex-
panding, finally reduced to a narrow tube, which runs anteriorly along-
side a central clear space, enters the latter, and near its anterior end
turns sharply, and rans back along tlie middle of the clear space until
it unites with the ovaries in the posterior part of the proglottis.

Good preparations of the mature proglottides were obtained by sub-
jecting them to slight pressure betwesn two cover-glasses held in place
by a spring wire-elip and hardencd while in this position. When seg-
ments so prepared were afterwards stained, made transparent, and
mounted, they wére free from wrinkles or distortions, and showed the
internal anatomy as well, indeed better, for topographical purposes,
than could be shown with thin sections.

The chyle in the spiral intestine of the hdst, Tiger Shark (Galcocerdo
tigrinus), swarmed with free proglottides, wiich were quite active. They
had powers of independent movement and locomotion which gave them
much the appearance of Trematods.

About twenty specimens in the strobile condition, but representing
three stages of development, together with great numbers of free prog-
lottides were found in the spiral intestine of a Tiger Shark (G. tigrinus).
The larger adult specimens varied in length from oue -half to one meter.

S. Mis. 90—=30
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Measurements made on the largest specimen were as follows:

Total length of strobile. ..ocecciceeeneomnamin i meter.. 1
Teremaliah @l eradly TaiFell ooo0 oosoan 550000 Go0om0 coos aocs ces0osEE Goos millimeter.. 15
T YRR (0 7 IR kY dl TR L SRS S EEE HaaE SESEE0 COoa 008 850 BOEE08 B850 caso ool® oo ()
Breadth of nmeck. ... .o i e do... 9
Breadthiof posterior segment «o-. ool e oo oo (O,
Length of posterior segment cocoomamniemmnn i iaaa do... &

In this specimen all the mature proglottides had evidently become
separated fromn the strobile. On another speeimen, measuring 580mm
in length, the posterior proglottides were mature, and measured 5™ in
length and 24" in breadth.

Measurements of free living segments give the following proportions:
Length, 8™ ; breadth, 4 to 4.5mm; length of penis, 4™+,

A second and younger stage was represented by specimens ranging
in length from 190mm to 230mm, These differed from the next stage,
deseribed below, in size and in having & more or less evident beginning
of a jointed condition. This, in the smaller forms of this second group,
wasindicated by tolerably distinet waving transverse lines. The largest
specimen of this group, 230 in length, although tapering to a point
at the posterior end like the others, had distinet segments for the last
S

Another group, consisting of quite young specimens, ranging in length
from J1mm to 570w, represented a third stage in the development of this
worm (Ifigs. 7, 8). These are evidently the young of this species.

Measurements of one of them give the following dimensions:

Millimeters.
TLem@ilh @ GreEiiONcst coc coso0s 0ooe00 IE0EE0 8055 555 HEIBETEIBOCCO0 D00 S665 Seo= 41.00
@i @7 e o006 656 500 055500 9556 6060 065096 600500 BEBEE0 06 cdEBlaces coco sose 1.50
IBreadkin @F INEAL coon conans cans cama Boms coEEEE SE6H Baa0 GO0 SET0 S0BG 00E 0S8 Seoe o 2.25
Lemgilh @fF FOEIIN  coooos coosoo 565006 cososs om0 coous0 000500 0oo0os =500 cooc 0. 50
Breadth of neek just hack of head ... ... (ool 1.00
Breadth of pesterior extremity . .. .oo. oot oo it i e i 0.20

The neck increases slightly for a short distance back of the head.
The body then tapers gradually and uniformly to the posterior end. In
this group there is no sign of joints. Most of the specimens, partieu-
larly after they have been preserved in alcohol, have a much more com-
paect arrangement of the folds of the bothria than appears in Fig. 7,
which was sketched from a living specimen, one of the smallest of the
fot. In larger specimens of this group the head is subglobose, with the
cdges of the bothria in crisp, closely lying folds, so that it is very dif-
ficult to make out the number of lobes of the bothria or to determine
whether the latter are pediceled or sessile.  The bothria are marginal,
sessile, or on very short pedicels, each divided into at least two second-
ary lobes, which ultimately become a mass of crisp folds. In the center
of the head, placed anteriorly, is a shert chitinous rostellum on a pedi-
cel of soft connection tissue (Figs. 7, Ta, 70). Seen from the front this
vostellum is quadrate, and presents to view fonr erescent-shaped bodies
(Wig. Ta) with their eonvexities turned inward and inclosing a clear
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space, in the eenter of which is & granular elevation. The tips of the
Liorns of these creseents are sharp-pointed, and form a cirele of eight
hooks, which surronnds the tip of the rostellum. When this rostellum
is viewed from the side, each crescent is seen to be the recurved ante-
rior border of an oblong or triangular trough-like plate. These four tri-
angular plates occnpy much the same relative position with respeet to
each other as the jaws in Fehinus, and suggest the “lantern” of that
anitnal. This proboseis was observed in all of the smaller specimens
and in some of the half-grown ones, but had been lost by all of the
larger specimens. 1t seems to have but a feeble attachment to the head,
and beecame detached from several specimens while they were being
examined. The length of this rostellum in the half-grown specimens
was about the same as that fonnd in the smaller specimens, viz, about
W, ‘

In a series of transverse sections made of a head of one of the larger
specimens, it was noticed that there was a circular aperture in the see-
tions of the anterior part of the head, which doubtless niarks the place
where the fleshy pedicel of the rostellum was iuserted. The primary
lobes of the bothria spring from a central musenlar portion of the head
(IFigs. 9, 10), and consist of faseicles of muscular fikers whieh extend
into the secondary and tertiary divisions. The crisped appearance
of the head is dae to minute crimped or frilled divisions of the lobes,
and not to the erisping or curling of the free borders of the lobes, as in
P.lactuca Y an Beneden. The solid, central part of the head which serves
as a support for the so-called bothria, is pointed anteriorly, where the
lobes, in transverse seetion, appear to radiate from a common point.
It is on this extremity of the hiead that the base of the rostellnm is
sitnated. This central portion or core of the head increases in size
until at the base of the head it has the dimensions given in the meas-
urements as the thickness and width of the neck. A trausverse section
of the basal part of the head or of the neck, in the smaller specimens,
is thomboidal (Fig. 12). In the larger specimens the breadth ot the
neck is greater in proportion to the thickness than is the case in the
smaller specimens. In Iig. 10 a transverse section is shown of the
head of an adult at about the anterior third. 'The central core of the
head at this point is quadrate, and but two of the vessels of the water-

rascular system appear. Sections made transversely through the
middle of the head show the central core to be oblong (Fig. 9). The
central part of suel a section is a clear space with a few conneetive
tissue fibers and granular masses in it. Both fibers and granules be-
come more crowded in the vicinity of the longitudinal vessels which
are sharply defined in cross-seetion. A transverse vessel was observed
in a section thrrough the head, which connected the two inner longi-
tndinal vessels. The central clear space is limited by a dense layer of
musenlar and connective tissue fibers, which make a circular layer of
tissue that can be traced back into the neck where it becomes much
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clongated and is surrounded by a layer of longitudinal fibers. In the
head, outside of the riug of tissne which limits the central space, there
may be seen in the sections both the ent ends ef longitudinal fibers and
also the beginning of transverse tibers, which extend out into the lobes
of the head in dense fascicles.

The color of living specimens is translacent white, with sometimes
a faint bluish tint.  Alcoholie specimens are opaque, white, faintly
yellowish, or eream-tinted.

This worm is near P. lactuee Van Beneden (Les Vers Cestoides, PL IV,
Figs. 1-7), but differs from it in the following characters:

The neck and anterior unjoiuted part of the body are broader than the
posterior mature segments.  They are not so represented by Van Bene-
den for . luctuea.  The genital apertures instead of opening oepposite the
auterior third of the body of the proglottis, as in P. lactuca, open nearly
opposite the posterior third. No mention-is made of a rostellum in .
lactuca, but this difference alone would not justify the ereation of a new
specific nume, sinee the rostellum conld be easily overlooked, or if only
mature strobiles were fonnd, it is very probable that therostella wonld
have heen lost.

Habitat.—Tiger Shark (Galcocerdo tigrinus), adult, half grown, and
young specimens together in spiral intestine.  July 23, 1885, Wood’s
Holl, Mass.

ORYGMATOBOTHRIUM Diesing,

Dothrivcephali spee. Siebold.
Anthobothrii spee. Van Beneden,
Tetrabothrii (AAnthobothrii) spec, Molin,

Orygmatobothrivm angustum, sp. nov.
[Plate III, Figs. 1-3.7]

Head round-pointed in front with four bothria, which are unarmed,
Liollowed out or boat-shaped when at rest, with anterior extremities,
round-pointed, slightly appressed and projecting in front and sur-
mounted at the apex by a supplemental disk (auxiliary acetabulum). A
second, larger disk lies in the eenter of the hellow of each bothrium. The
posterior end of each is rounded, broader than anterior end, usnally flar-
ing away from the neck. Border of bothvia raised, somewhat thickened
with entire ontline. TPedicels short, neek long, narrow, marked with
transverse, closely parallel, slightly notched or erenulate rings, which
¢ive a serrate outline to the edge. Segments long and narrow, mature
segments five times as long as wide. Genital apertures marginal.
This worn is near O. versatile Dies.  (Revis. der Ceph. Ab. Par,, 276.) *

* Bothriocephalus awriculatns Siebold, Zeitschrift f. Wissensch. Zool,, ii, 218, tab. xv,
)

Anthobothiiunm musteli Van Teneden, Mém. Acad. Belgique, xxv, 126 and 190, tab.
vii, 1

Tetrabothriwin (Orygmatobothyivm) versatile Diesing, Sitzungsb., xiii, 532.

Tetrabothrium musteli Van Beneden, Wagener, Nov, Act. Nat. Cur., xxiv, Suppl., 85,
tab, xxii, 276-272,
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Jt differs from 0. versatile, however, in being much smaller, and in
the proportions of the segments. In O. versatile the segments are
square, while in O. angustum all the segments are long aund narrow.

The following measurements were made from mounted specimens :

Dimensions: ' No.1.| No.2.| No.3.

mom. anm. inm.
Ll @i sHraihiles cooco o co o sooo0m 0600600606000 SEEEEEE00E 008000 EE00a0C UG S50 700 1500 20. 00
Length ol bothrinm ... oo o o .o i.ieeciiaiaaciiiii.o.o 0.6
Breadth of bothrinm, w ilest A - o cooeo0m 00095 HEEEEE0EE 055000600 S STEaEEaCs !
Breadth of neck near head ... oo i i ‘
Length of neck. . 1664 SO AN00R0POEAEEEI0BO0NCEBE0SIG0GEEOGIBITDO0
L(m‘rth ol posterior se ﬂmcnt 267 050 0606 IODOBAO0 CACHE0 FEUOGAIEAAOBO0EADACEAIZD
Breadth ot POSLETIOT SEZMENT oo et it e et aecee icetcmaeoaceaace e e

The anterior supplemental disk (auxiliary acetabulun) is small and eir-
cular and is quite manifest. I mustconfess,liowever, that theidentifica-
tion of the otlier was not wholly satisfactory. An oval disk was distin-
guished in a few. In some heads stained with carnine, cosin, and haema-
toxylon, respectively, they cannot be distinguished. At about the ante-
rior third the face of each bothrinm, in the stained specimens, is crossed
by a curved fibrous band which is concave in front. This band lies in
the tissue of the bothrium and is not raised on the sarface. It seems to
be connected with another band lying farther baek in the bothrium and
deeper in its substance. If they are connected they probably make the

val border of the second disk. If one is to judge from the specimens in
this lot—about fifteen in number—the sceondary disk in the center of the
bothria is an extreme doubtful character. 1t is plaiuly different in its
nature from the anterior disk which was ditferentiated from the adjacent
tissue clewcly, both in nnstained and stained specimens.  The fine trans-
verse strize on the neck, which may be distingunished also on the mature
proglottides, are a more characteristic feature of this worm than the
secoud disk (auxiliary acetabulum).

The genital organs open uearly opposite the anterior fourth of the
proglottis, on the margin,

The vagina can be traced from the posterior end of the segment,
where it originates as a coiled tube, Iying between the two nmrgmalb
placed ovaries. It lies along the central line of the segment, until a
short distance in front of a point opposite the vaginal opening, where
it turns, forming a crook-shaped curve, and opens in {ront of the penis.
The latter organ and the testis lie in the curve of the ¢rook.

Habitat.—Dusky Shark (Carcharias obscurus), in spiral intestine.
Wood’s Holl, Mass., August, 18S4.

CROSSOBOTIIRIUM,* gen. nov.

Body articulated, slender, {lattened, subquadrate; neck short or
none; bothrm four, opposite, pe dweled, un(umod each provided with

“]\pooouz =g hurdfr hmw_
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one auxiliary acetabulnm on the anterior border. IFaces of bothria with
a raised rim or border, which becomes more o less free, cut, or frilled
as the worm grows weal, or when placed in fresh water or alcohol.

Genital apertures, both male and female, marginal. Development
not known.

This genus is closely allied to Phyllobeihrizm YVan Beneden, but differs
from it in having the bothria pediceled instead of sessile, and in the
absence of a distinet neck.

Crossobothriwm leciniatum bears soire resemblance to Anthobothrivm
cornucopic Van Ben,, particularly in the shape of the segments, but
differs from it in having distinet auxiliary acetabunla, and in having the
segments begin immediately behind the head. The bothria are not so
long-pediceled as in A. cornucopice. The Lothria, especially in living
specimens in sea-water, bear a superticial resemblance to Orygmato-
bothrivin versatile Dies. (Antiobothrivm musteli Van Ben.), but there is
no trace of a second auxiliary aceiabulum on the face of the bothria,
The habit of the strobile iy, farthermore, quite different from 0. zersatile
Dies.

Crossobotlrium laciniatum, gen. et 8p. nov.

[Plate IIT, Figs. 4-18.]

Body articulated, slightly flattened ; cross-section of segments near
head quadrangular; ratio of thickness to breadth about 1 to 2. The seg-
ments begin immediately behind the head, each is characterized by
having four marginal ilaps on the posterior border. The anterior seg-
ments in the larger specimens, for & distance of 20 or 30w back of the
head, are about as broad as long, the posterior angles projecting into
prominent triangular flaps, which, in a few cases, stand out almost at
right angles to the face of the segments, but are nsually appressed.
The bodies of the segments are translucent, the posterior borders and
projecting flaps opaque and ivory white in color. This feature is espe-
cially noticeable in specimens which have lain a few minutes in fresh
water.  Behind these slender anterior segments the remaining segments
inerease in breadth without increasing in length. Near the middle of
the strobile the ratio of length to breadth is about 2 to 9. The median
segments are flag and the triangular Qaps develop into broad, rounded
Jobes. These lobes form a free border, which is sometimes reflexed and
usnally emarginate on the lateral edge.

The posterior segments are considerably lengthened; length about
1.5mms hreadth about 20y flattened; outline usually rounded or waving,
narrower in front than behind, emarginate on lateral edge. (Plate I1T,
Iigs. 7,8.) The shape of the free proglottides varies greatly while they
are living, but at rest or in aleoholic specimens it is guite uniform.

The postero-lateral border is profoundly emarginate; the outline of
the margin concave behind, then convex thronghont the greater part of
the length, concave again near the anterior ewd, which is extended into
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arounded knob. (Plate ITI, Tig.12.) In some free segments with a less
rounded outline the shape is much like that of a steeple-crown hat with
a drooping, flexible rim. Length of a mature free proglottis 2.8mm;
breadth of posterior edge, measured from tip to tip of the reflexed boz-
der, 2.1mms breadth of posterior, exclusive of reflexed border, 1.7m=,
tapering to an obtuse point in front. The bothria are four in number,
marginal, short-pediceled, unarmed, each provided with a single sup-
plemental disk (auxiliary acetabulum Diesing) on the anterior border.

The bothria of living, active specimens undergo such profound
changes npon being transferred from sea-water to fresh water that it is
necessary, in order to gnard against mistakes, to give separate descrip-
tions for each condition.

If allowed to lie in sea-water, these worms continue active for several
hours. Somne, after lying for twenty-four hours in sea-water, were still
quite aetive, moving their bothria incessantly and alternately contract-
ing and elongating the body and throwing it into irregular kinks and
folds. The bothria are extremely mobile. They are usually hollowed
out or boat-shaped on the face, bounded by a thickened rim or border
which merges into the auxiliary acetabulum in front. In a resting po-
sition they are oval in shape, more or less narrowed in front and
rounded posteriorly. Tocomotion is cffected by thrusting the bothria
forward and attaching the face as a sucking disk to the surface over
which -the worm is moving, and thus dragging the body aleng. The
bothria are usunally thrust forward in pairs, the two which would
stand diagonally opposite in a eross-section constituting a pair. They
are thrust forward bodily and at the same time become greatly elon-
gated in front. This attennated part of each is frequently bent out-
ward at right angles, so that the two stand apart like a pair of recurved
horns. (Plate III, IMig. 11.) The remaining pair of bothria meanwhile
is some distanee back of the forward pair and much contracted longi-
tudinally, the apex of each being a short distance behind the rounded
papillary apex of the head. Each bothrinm when thrust forward and
attenuated is tipped by the auxiliary acetabulum, which forms a sort of
sueker. Eaeh individual bothrium, while active, resembles in its mo-
tions the movements of a common leech. The resemblance is height-
ened by the auxiliary aeetabulum, which has much the appearance and
isused in the same manner as the anterior sucker of some leeches.
Often the posterior ends of the bothria beund outward and forward
until they almost meet the reeurved anterior ends. The under both-
rium was noticed sometimes adhering to the bottom of the wateh-glass
in which the specimen was lying and spread out into a broad, thin,
cireular disk. In this case all appearanece of a thickened border to the
face of the bothrium was obliterated. Behind the bothria the head
contracts suddenly into a short, neck-like part, which is abont the same
size and shape as the first segments, and, like them, is terminated by
four triangular lappets at each of the four angles. This latter featare
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is unchenged either by fresh water or alcohol. When placed in fresh
water the bothria beeome profoundly modified. Two distinet forms
were observed; in one lot the specimens nieasuring from 112 to 124mm
in length, the breadth of the head is 3.5mm, its length is 1.5mm, The
bothria are trumpet-shaped, very transparent and delicate, the outer
face convex and surrounded by a delicate, narrow, raised border. It
is cireular except at the anterior edge, where it is broadly indented and
interrupted by a cireular, opaque disk (the auxiliary aecetabulum).
(Plate I, Fig. 6.)

In a seeond lot, the individuals of which measure from 95 to 250mm
in length, the breadth of the head is about 2mm, its length 1.5==, (In
an active specimen in sea-water the length of the head is about one-
Lalf of the breadth.) The rim or border of the bothria is irregular,
broken, or ragged in outline, whieh gives to the head a erisped appear-
anee, 8¢ as to suggest upon superficial examination the genus Phyllo-
bothrium (Plate 111, Fig. 5). The auxiliary acetabula are often eoncealed
by the ragged edges of the bothria, but they can be plainly secn in a
top view of the head (Plate ITI, Fig. 15).

Both the male and female apertures are marginal. It is often very
difficult to make out the course of the vagina. By compressing a free
proglottis, or better by fiattening a proglottis between two glass slips
and hardening it while in that position, and afterwards staining and
transferring to glycerine or oil of eloves, the topography of the genital
apparatus can be made out. At first I was wholly at fault with regard
to the position of the vaginal opening, having been misled by the lateral
aperture which is usually to be scen in the matare segments and from
which the ova are discharged. This aperture resembles the vaginal
opening in many of the Dibothrice. It is found only in the posterior
segments of the largest specimens and in the free proglottides. It is
not always present even in these, as it is not nnusual to find a free pro-
glottis without the lateral aperture. When such a proglottis is ex-
amined its central part will be found to be filled with ova, often to such
an extent that the lateral face of the proglottis is swollen in the middle
s0 as to have a convex outline. In this case the lateral aperture may
be seen already ontlined but elosed by a thin membrane, upon the rupt-
ure of whieh the eggs make their eseape. The ovary is a lobed, glan-
dular body lying near the posterior end of the proglottis. The vagina
after leaving the ovary follows the median line but a short distance.
It bends in a uniform eurve towards the margin, and in its outer part
lies immediately in front of the penis and very close to it. In the speci-
mens which I have examined the course of the vagina as it approached
the margin could not be made out until after it was differentiated by
staining with carmine. The marginal aperture of the vagina is very
small and is situated immediately in front of the penis. When the iat-
ter is retracted the two genital apertures seem to have the same mar-
ginal opening. The penis is long and slender. In some eases it was
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found protruding as much as 0.5"", It is covered with minute spines
whose length is about one eighth the breadth of the penis. The vas
deferens is a long econvoluted tube lying for the wost part a little in
front of the center of the proglottis. The central part of the proglottis
around the ova is filled with the large glandular masses of the testes.
The longitudinal vessels of the water-vaseular system can usnally be
distinguished and between them and the margin, on each side, a series
of granular masses, more opaque and smaller than the masses which
make up the testes, extending to thie ovary and widening in the vicinity
of that organ. The lateral aperature for the diseharge of eggs is sit-
uated a little way back of the middle and is surrounded by a low bor-
der or lip. Itis oval in outline, the longer axis eoinciding with the
longitudinal axis of the segment and equal to abont one-eighth the
length of the segment. lts posterior edge is at about the posterior
third of the segment and nearly opposite the marginal opening of the
generative organs.

The following measurements were made upon living speeimens whieli
had lain for a few honrs in fresh water:

Dimensions. No. 1. | No. 2. | No. 3. | No. 4.
|
ma. | Mmoo, | amm. W

Length of strobile 100. 00 142,00 | 195.00 | 212 00
Breadth of head L7 1 190 1.0 1.8
Length of head. L4 ‘ 1. 50 1.45 1.5
Breadth of segmen 0.6 | 0.56 0.70 0.7
Length of segments near h ac 0.7 0. 35 0.50 0.7
Breadth of posterior segments .. 1.7 | 1.9 1. 90 1.8
Length of posterior segments ......... i, & * 1920 1. 60 1.4

The following measnrements are from a segment which became de-
tached from a strobile while still living and active in sea-water :

Millimeters.
Lenoin SEEEREERRL - 000 000 o coocBERt TN NI 3.10
Breadth in frout ... . oo, 1.05
Breadth, middle ... . oo i . 2,45
Breadth, posterior end ... ... .. e 2.10
Bength of penis. - o o e eees s 0.35
Breadth of penis. . o oo. Lo e e e e 0. 0375
Lengthof spineson penis. ... ..o . il i it . 0.0100
Diameter of ova . ... 0. 0254

The breadth given above is approximate, as the segment was con-
stantly changing its shape; the penis was only partly everted.

The following measurements are from a young specimen, in fresh
water :

Millimeters.
Entire length. .o oo oo, 20. 00
Leugth of head ..o ool . 1.20
Breadth of head ....... .. . . 1.80
Length of antertor segments... .. ... ... ... ... ... 0.10
Breadth of anterior segments. ... ... . . ... .. ... 0.30
Length of median segments ... .00 oL ... 0. 07
Breadth of median segments ..o .. 0. 90

Posterior segmernts but little larger than anterior.
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Several young specimens were obtained, measuring from 5 to 20=m ip
length. In these the bothria were identical in shape and habit with
those of the adult. In the younger specimens, however, the part of
the head to which the bothria are attached was proportionally larger
than it is in the adult. In the larger speeimens of young the laeiniate
segments oceurred throunghout the entire length ; in smaller specimens
they oceurred only near the head and at the posterior end, while the
intermediate parts of the strobile were unsegmented or marked with
faint transverse lines. In many of the smallest forms there were no
laciniate segments, while the posterior end of the strobile carried a nnm-
ber of elongated segment-like bodies, totally unlike the segments of the
adult. These pseudo-segments are evidently evanescent. (Plate ITT,
Fig. 17.)

Habitat.—Sand Shark (Odontaspis littoralis), in spiral intestine, young
and adnlt together, abundant, ehyle swarming with free proglottides.
July and August, Wood’s Iioll, Mass.

PIOREIOBOTIIRIUM,* gen. nov.
Near Cylindrophorus Diesing.
Tetrabothrii Spee. Wagener.
Cylindrophorus typicus Diesing, Revis. d. Ceph. Ab. Par., p. 264.
Tetrabothrium Carcharice Rondolettiic Wagener, Nov. Act. Nat. Cur., xxiv,
Suppl. 4 and 84, tah. xxil, 270-273; Statu larvie Wagener, 1. ¢. 4 and 284,
tab. xxi, 266-263, tab. xxii, 269,
““(tenus hoc iusutiicienter cognitum provisorio modo nomine Cylindrophori
notavi” Diesing.
Body elongated, articulate.  Head separated from the body by a neck.
Jothria four, epposite, tnbular, parallel, entire, each armed with conr-
pound hooks and provided with one supplemental disk (anxiliary ace-
tabulum) in front. Minute spines on neelk, or on neck and body. (ren-
ital apertures marginal.

LPhoreiobothyium lasium,t gen. et spec. nov.
{Plate IV, Tigs. 24-20.7

Head separated from the body by a neck. Bothria four, marginal,
flat-tubular, subreetangnlar in ontline, each with two compound hooks
placed anteriorly, and one auxiliary acetabulum in front of hooks near
the lateral edge of the bothrium. Iaee of the bothria hollowed ont,
with a thiekened or raised border, so that each bothrium resembles a
shallow tray. [nner edges of bothria united by a thin membrane, in
which lie bands of fibrous tissue. Posterior end of the bothria ellip-
tical, with a thickened ring or border, and marked with striwe parallel
with the smaller diameter. These striwe, when highly magnified, prove
to be low ridges, which give to the end of a bothrinm the appearance
of a coarse rasp. These striwe or ridges are not seen plainly unless the

*bopeior = a tray. L Zdoror = bristly.
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bothria are reflexed. Neek flattened, rather slender, inereasing uni-
formly backwards and merging impereeptibly into the jointed body,
eovered, sometimes sparsely, sometimes thickly, with very small,
straight, sharp, bristle-like spines. The body has at first an uanbroken
outline, the square segments being indicated simply by fine, transverse
lines. Ifarther back the segments become clongated, with the corners
slightly rounded. Genital apertures marginal, opening about the wmid-
dle line. :
The eom pound hooks of the head have three reeurved prongs each,
the middle one slightly longer than the others, the inner one the short-
est. These prongs rise from a common horizontal part, which is itself
supported by a flattened or spatulate proeess, which lies immediately
under the middle prong, is about the same length and parallel with it.
The following measurements were made from a mounted specimen:

Millimeters.
ILEnEin O SERDIING ac oo oood6o00 BHB0 AEEEH6 GEEA G060 TABEH BEHAOA BEBOR0 BHEE BEEEEL 40. 06
ILemgih @ hEadl o c-oo oo oso BODE00 055500 GH60 BEEG0E OE0E00 BOBHES GEAGO0 CHG0 HOGG 0.52
[Breantiilh @ NEmdls oo coon 0oocn0 08EEE6 ABGEEE06AOOE0 B EEEA BER0 BAHE G EAE SEaM BEEE 0.414
Breadth of neek ....... ... ..... 5 COBE GBLA A0CO00 AEAE AEEAE0 BABRAE AAES SBRE AoaE 0.12
Length of first segments, 2mm from head .oooee oo oes oo ioi i e 0.03
Breadth of first segments ... ... . .. oiioiiiiiiiat i iiaiae el 001
Length of segments, 3mm {rom head........«ooooi ool 0.20
Breadth of segments, 3™m from head ... .. .o .. . . L.l ii.oa. 0.-42
Length of segment, 6™ from head ... ... ..coooooe oo : 0.34
Breadth of segments, 6™ from head 0.42
Leugth of posterior segments ... ... . iiiiieiiiaiiiiiaoan. 2.20
Breadth of posterior segments. ... ... oo iiioiiiiiit oo i ccnae aaas 0.84
Length of hooks . ... .. i aeeeeeae. 010
Length of bristly spines on neck or body . .ooo .o ool 0.01

A few specimens in the lot differed from the prevailing type in being
mueh more irregular in outline and having in geueral a move fragile
structure. The neck is muech distorted by contraction and much
broader than in the prevailing type; the first segments, on the con-
trary, are longer and more slender. The posterior segments are ellip-
tical, oblong, flatter, and more fragile in appearance.

In one specimen £ found what seemed to he a transverse costa on the

face of a bothrium. I looked in vain for a similar characteristie in the
other specimens of the lot. If such costw could be proved to be char-
acteristic of this worm it would indicate a very close relationship with
Calliobothrivm.
. In some the bristly spines were found on the neck and noton the
body, in others sparsely en the body and not on the neek, in others
thickly on both neck and body. They are, without doubt, the remnant
of a bristly outer covering of the body, which is charaeteristic of the
young and larval conditions of this genus.

The genus Cylindrophkorus is a provisional one made by Diesing to in-
clude a single speeies which is not well known. e, however, inelndes it
among those Tetrabothrice, which are charaeterized by having no anxil-
ia~7 acetabula on the bothria. The presence of a well-defined anxiliary
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acetabulum in this worm is therefore sufficient reason for not including
it in the genus Cylindrophorus. 'The almost invariable occurrence of
spines on the neck or body, or both, together with the shape of the
bothria and hooks, present so many points of resemblance to Wagener's
figures, from which Diesing created the generic name Cylindrophorus,
that I do not feel justified in adding a new generie term to the already
burd ened nomenclature of Helminthology without at the same time
admitting Diesing’s Cylindrophorus in the probable synonymy of the
genus.

The ovaries occupy nearly the posterior fourth of the proglottis. The
vagina extends, from its origin in the ovaries, as a sinunous duet along
the median lize of the proglottis nutil it reaches the middle point, where
it turns nearly at right angles and opens in front of and immediately
adjoining the penis. The latter orgau is retracted and lies coiled np in
the angle of the vagina, bat seems to be connected with a convolnted
mass, which is situated centrally in the proglottis. A median tube can
be traced from near the anterior end of the proglottis to the angle of
the vagina and seems to lie parallel with that duet for some distance.
Its union with the latter eould not be made ont. The greater part of
the interior of the proglottis is filled with irregular granular masses,
cach of which is eomposed of several irregular or disk-shaped pieces,
which are rather loosely joined together.

In a specimen which had been subjected to doubie staining in green
and red analine colors, the ovaries in the base ot the proglottis and
what appeared to be their continuation intoa doublerow of eoarse granu-
Iar masses lying along each margin, had a strong affinity for the blue
staining. On the margins, outside of the coarse granular layer, a fine
granular layer, and cutside of that a transparent, structureless, epi-
dermal layer, were differentiated. The vagina and anterio-median tube
were also slightly stained with the green. The interior compound gran-
ular masses, the penis, and the convoluted mass of tubes (vas deferens)
were unaffected by the green eoloring matter. They were elearly differ-
entiated, though not deeply stained, by the red analine, nearly all the
red stain having disappeared when the specimen was washed in aleohol.

Habitat.~Dusky Shark (Carcharias obscurus), in spiral intestine.
Angust, 1834, Wood’s Holl, Mass.

CALLIOBOTHRIUM Van Beneden.
Calliobothrium verticillatwm Rudolphi.
[Plate IV, Figs. 1-5.]

Onchobothrium verticillatum Rud., Diesing, Syst. Ielm., i, 606.

Calliobollirium verticillatum Van Beneden, Dies., Revis. d. Ceph. Ab. Par., p.
280-221. Van Beneden, in Mem .Acad. Belgigue, xxv, 133 and 192, tab. xii.

Dothriocephalus rerticillatus Rnd., Synops., 142 and 434,  Leunckart, Zool.
Bruehst., i, 56, tab. ii, 41, fragm. Nitzsch., Ersel., and Grnb., Eneyel.,,
xii, 99, Dujardin, Hist. Nat. des Helminth., 621.  Creplin, Troschel's
Arch., 1349, i, 73,
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Aecanthobothrium verticillatum Van Beneden, Bullet, Acad. Belgique, xvi, ii, 79.

Onchobothrium (Calliobothrium) verticillatum Diesing, Sitzungsb. der Kais.
Akad., xiii (1854), 585. DBlolin, 1. c., xxx (1358), 155, xxxiii (13538), 202,
and xxxviii (1859), 10; ILdemn, Denkschr., xix, 239, tab. v, 3.

Tetrabothrium verticillatum Wagener, Nov. Act. Nat. Cur., xxiv, Sunpl. 35,
tab. xxii, 74 and 275.

Iead continuous, with the subquadrangular body. Bothria four,
angular, snbelliptical, unequally divided into three loculi by two trans-
verse ribs; each bothrium armed with four simple hooks, and provided,
in front of hooks, with a trilocular, auxiliary acetabulumn, the loculi of
the latter arranged in a triangle. Hooks equal and arranged in pairs.
Body filiform anteriorly, increasing posteriorly ; anterior segments pro-
vided with four triangular, laciniate processes on the postero-lateral
margin, followed by other segments bearing one, and still others hear-
ing two, additional flaps on each postero-lateral margin, subsequent
segments with two rounded flaps near posterior, nearly circular in out-
line; ultimate segments considerably elongated. Genital apertures
marginal.  Length 75m™ to 100m™,

Habitat.—Tound at Wooill’s Holl, Mass., August, 1834, in spiral in-
testine of Smooth Dogfish (Justelus canis).

In this speeies there is so much difference between segments occur-
ring in different parts of the strobile, that some additional notes are
necessary in order to make trustworthy identifications in cases where
only fragments are found. The headis so small that it may be easily
overlooked by the collector; moreover the anterior segments are so del-
icate that, as is often the case, they break andleave the head imbedded
in the mucous membrane of the intestines of their host. The anterior
portion of a living speeimen, when isolated from its nataral surround-
ings and placed in clear water, resembles a very delicate white hair.
It may therefore easily escape any but the most careful search. The
head itsell is only about one-eighth as broad as the head of a common
pin, while the breadth of the segments immediately behind the head is
about the same as that of a human hair, and the thickness is only about
one-third the breadth. The first segments are nearly twice as long as
broad, flat and thin, somewhat distinetly four-angled, so that a eross-
section is rectangular. The segments are continued at the postero-lat-
eral eorners into four triangular flaps, which are about one-fourth the
length of the segment proper. The posterior margins of the segments,
including the flaps, are thick, white, and opaque in life, while the bodies
of the segments are translncent.

A few segments back from the head the middle of the postero-lateral
margin of the segment begins to rise, and soon assumes the form of a
third flap. In one specimen, which measured 63™ in length, this third
flap begins about the 38th segment. This character continues for sev-
eral joints until about the T0th segment, when the median flap becomes
bitid; at the 80th segment it has become decidedly two-notehed, and at
the 120th it is divided into two lobes, so that in this part of the body
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the postero-lateral edges of the segments are each distinctly four-lobed.
The two original flaps, those near the margins, continue, however, to be
a little longer and sharper-pointed than the two median ones. At the
150th segment the two middle flaps or lobes become indistinet, and are
represented ouly by gentle flexures of the posterior margin ; the noteh
between them is at this point broad and shallow. From the 160th or
164th to the 192d segment the median notch deepens gradually, and
the secondary or median lobes disappear, leaving the postero-lateral
margin two-lobed, the inner margin of each lobe with a slightly waving
convex outline. The segments thus far are short and somewhat
erowded, the length, in the speeimen measured, after monuting in
Canada balsam, uniformly about 0.14» to 0.16™™, At the point where
the segments become two-lobed thie margins become rounded, convex,
the segments lengthen to abont 0.20mm. At the 206th segment the pro-
glottides are nearly circular in outline, globose in living specimens. At
this pointthe segments begin to lengthen abruptly. The average length
of the last four segments, with eireular ontline, being 0.64mm, while the
average length of the next four segmnents is 1.02m, The last segment
the 212th in the specimen from which the above measurements were
taken, measured 1.90™™ in length and 0.84mm in breadth,

The following measurements are intended to show the proportiens at
different points on the strobile. They were made from mounted speci-
mens, and consequently may be a little less than they would be if taken
from living speeimens:

Milimeters.
Length Of SPECIMICT w o i ime e ee e e e e e 60. 00
Breadth of iead, i front. .o ooe oo eome i e e e el 0.23
Lengtlt of DOtRri. ccoon eame e e et e et 0.30
Preadth of bothria, front and middle -c.oceoenmnn i 0. 10
Breadth of bothria, posterior endae ceve comncoen oo i e e 0.04
Spread of hooks, t1P 10 P .o ciee ce e e e oo e 0.16
Length of 10 € T 0. 14
Breadth of segments just baek of héad...ooenonaann .. R 0. 076
Breadth of segments TR YTk (0 LR o A58 BeBEaE 0o5E00 CoBEaaa88a 858 cac oo o oo o 0. 09
Length of segments withont flaps..ccerceae cce e et e L. 0,127
Length of segments FREITAHRYE TRPS.c - ooo cBesoacaaa tooc =0 o= BBBEaaEC ooc o & oc o5 0. 159
Breadtlt of segments 20 hack of head . oovoevioneiaee e 0. 16
P ICKIICSS e o cme meae ccmmeeccmsscmeseocoociscaes temmee ocece e 0.02
11 G L C UL CE L R TR R LT 0. 141
Length, inelnding flaps ... coocoos coeniaee i e e e e oo 0.16
Breadth of segments 11mm back of head . ooveeoonieiiiiieenianann Goooeons 0. 30
P HECKIIOSS e e e eee camm moem cem e mecan smmesemaeaaeomee o D 0.08
Thickness, inelading 1laps ccee aeoe coeeimam i e e e e 0.16
DBreadth of segments 18w baek of head, fonrlobes .o ooinonnieoon s 0.46
Y 3 S L E e LR L R L L P LR LR 0. 16
PR IS8 o o v ae oo e e e maeas caeceeteseaeanaaeaon . 0. 10
Breadth of segments 22m hack of head. oo oeaeniiin i 0.52
Breadth of secments 830 back of lluad, w0 1ODES . oo e eeee cece ccee e eea S 0,66
Length, including ﬂlln_...... N A (1]
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Millimeters.

Length ... ... _ ... ....... 5486 0c00 6600 0066 SEITBEACEIBTEOA0 CEOHON IBEANG CEBBOE 0.74

Length of posterior segments. ... oo ittt iiiiiiiiiiii e aaeo. 100

Ihiies i thilo fiposgemDlSEIm eSS N oot oo o oo s e 60 0ooe BOOC 0.84
In another specimen:

Length of posteriorsegnients. ... ... oot it ioeeiinas B GEEEEBEEE oo 2,40

Breadth of posterior segnients ... ... o i ieien i 0.73

Number of joints in onespecimen aboat 342, the last 11 of which were
mature.

There was cue prominent, transverse rib at about the posterior third
of each bothrinm ; another, much less prominent, about the middle, at
the extremities of the inner puair of recurved hooks, and two other
faint, transverse lines, parallel wigh the ribs and apparently homolo-
gous with them, between this and the base of the hooks. The trilocu-
lar auxiliary acetabula showed but faintly inenost of the specimens.

There is considerable difference between the anterior segments of the
specintens examined and those figured by Van Beneden ( Vers Cestoides,
tab. xii). In Van Beneden’s figures the anterior segments are repre-
sented as being several times as long as broad, and with tire flaps rudi-
mentary anud rounded. The sketehes of the head and anterior segments
(Figs. 1, 2) were wade from a mounted specimen. The proportions are
identical with those of the living specimens, as is proved by comparing
these sketches with some memorandum sketches made at the time of
collecting. Amoug all the specimens, eight or teu in all, not one was
noticed in which the segments differed materially from those repre-
sented in the figures. In Wagener’s figures (Entwick. d. Cestoden,
tab. xxii, fig. 274) the proportions of the anterior segments are about
the same as I have found them. The transverse costa: of the bothria
do not agree exactly with the figures of Van Beneden and Wagener, but
the differences are so slight, that I have no hesitation in pronouncing
the specimens which I have examined identical with those figured by
Van Beneden and Wagener.

Family DIBOTHRIORHYNCHID A% Dicsing.
RuyNcHOBOTHRIUM Rudolphi.

Teniw spec. Fabricius.
Bothriocephali (Riynchobothrit) and Tetrarhynchi spec. Rudolphi.
Botlrioriynchus Van Lidth.

Rhynchobothrivm bisulcatum, sp. nov.
[Plate IV, Figs. 9-23.]
Head subeonical, bluntly rounded in frout. Dothria two, lateral,
separating slightly at posterior eorners, coalescing in front, each di-
vided into two distinet lobes by a median suleus, which extends from

the posterior border about one-fourth the length of the bothrinm, where
it divides into two less distinet but clearly marked sulei, which diverge
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and inclose two sides of a triangular space. At the extreme anterior
cend of each of these secondary sulei is sitnated one of the four probos-
cides.  Eaeh bothrinm is broadly convex on the posterior border, with
often a slight emargination on the posterior edge of eaeh lobe. Tiach
lobe is triangular, the posterior side being the posterior edge of the
bothrium, the outer side being the marginal edge of the bothrinum, and
the inner side being bounded by the median suleus and one of its
branches. The central portion or fave of each lobe is sometimes de-
pressed, which gives rise to the appearance of @ double furrow on each
side of the median triangnlar piece. Iosterior edges of bothria thick
and tleshy, overlapping the neck. Neck tubular, conical, sometimes
slightly swollen back of the head, 4 little shorter than the bothria, the
posterior fourth prolonged into a collar, which ineloses the anterior part
of the body and its articultion with theneck. Proboscides (¢rypanorynchi
Dies.) four, a little shorter than head, armed with numercus hooks
arranged in spirals, about eight visible in each spiral; spirals about
0.02mm apart., Hooks recurved, pointed, broad at base in an antero-
posterior direction, very thin from side to side, those near the base of
the proboscis shor ter-curved and blunter than the others. Proboscis
sheaths straight in front, but with a single short spiral ¢irve at the
posterior end where they join the contractile bulbs, with one of which
each is connected. The four contractile bulbs, which lie si<le by side in
the neck, are about twice as long as broad and about one-halt the
length of the neck. The distance between the point of articulation be-
tween the neck and the body and the posterior end of the contractile
bulbs is normally about one-third the length of the latter.

So far as examined the heads presented the same general outline,
with one exception. In the exceptional case noted there is a slight
constriction of the bothria where they overlap the neck, at the point
which marks the greatest diameter of the head in all the other speei-
mens. This imparts to the head & more rounded outline in front than
in the others, and a less diameter proportionally at the base of the
bothria.

The body, usunally very mueh attenuated anteriorly, is unjointed for
a short distance back of the head.  TIine transverse lines soon make
their appearance, and shortly afterwards the first segments are formed.
The latter are usually much broader than long, and rectangular in out-
line. Although they sometimes are lengthened with ronnded corners,
80 as to give to the series of segments a beaded appearance.

The mature proglottides are always squarish, or rectangular, some.
times longer than broad, sometimes broader than long. The male gen-
ital openings are marginal, irregnlarly alternate, always near the an-
terior edge of the proglottis. TFemale genital openings lateral, median
dehiscent, apparently not appearing until the proglottides are alimost
ready to separate.

Length of strobiles with mature proglottides from 40mm to 230m™,
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The following measurements of head and neek give proportions which
hold good for all:

f : Marginal| Lateral

Dimensions. S, =y

Loanm. } mm.
Length of Bea.eeeeeaeiameennioet i am it eiiiieoe e l 0.90 | 1.04
Breadth of head ... 066000 I0CEOGE 1.10 | 104
Length of neck..ccoceeacereacaances 0.76 0.70
Breadth of neck, anterior.. 6000 oo o 0.72 0.76
Breadth of neck, posterior.......... oo o 0. 40 0.44
Breadth of strobile back of neck B 0.28 0. 28
Millimeters.
Length of proboseis. coeaee oo aecoiie it i eeiiiiate e e 50000 aooo 0. 840
Breadth of proboscis, exclusive of projecting hooks..........oooc.oo.aiioo. 0. 043
Breadth of proboscis, inclusive of projecting hooks ...u ..o ool 0.073
Length of anterior BoOKS. ... ccacet cociceiace et it ieoeie e e eeee et 0. 023
Breadth of base of anterior hooKS ..o ooeean coee i iaeecaneianeaecnnnnnaana 0.013
Length of hooks on base of Proboseis...e.ecemeomimoeiomome it 0.014
Breadth of base of hooks on base of proboseis.........ocoiioiiiiiaea it 0.011

In the summer of 1884 T obtained two lots of these worms from the
alimentary traet of the Dusky Shark (Carcharias obscurus).

The first lot, containing approximately 200 individuals, was lodged
in the pyloric portion of the stomael, where the worms were so massed
together as to make a swelling in the pylorus which was discernible
before opening.

These specimens were not studied closely while they were alive.
Upon examining thiem subsequently as alcoholic specimens, it was
found that there was a very considerable variation in the length of the
strobiles, and to some extent in the proportions of the segments. In
the foregoing deseription I have enumerated those characters which
belong to all; but inasmuch as there are some more or less clearly
marked groups among them 1 shall add some further observations. [
deem this of importance, for the reason that, if it were not for the
great number of intermediate forms whieh these two lots furnish, one
might be justified in making two, if not three, distinet species instead
of one. The second lot came from the pylorus and spiral intestine of
" the same species of shark (C. obscurus).

Three groups were observed in the first lot. Thesc differ from each
other principally in the shape and proportions of the segments, the
distance from the head at whieh mature proglottides occur, and in the
total length of the strobile.

In the first group, which, for'the sake of elearness, I shall name var. &
(Plate IV, Tigs. 9-12), the mature proglottides are flat and thin, square,
or the posterior ones a little broader than long. When there are but
few mature proglottides they increase in breadth rather abruptly, so
that the strobile has a somewhat club-shaped or linear-obovate out-

line.
S. Mis., 90——31
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Generative organs: male not eonspienous, smooth, marginal, near
anterior edge of proglottis as in all; female lateral, median, dehiscent,
in mature proglottides easily reeognized as a clear eentral spot; length
of strobile as short as 36™™ ; average, perhaps, about 45m=, although it
seems to graduate into var. §, whieh is much longer. In one speeimen
measuring 48™™, the last twelve proglottides were mature and had an
average length of 1m™,

Measurements of a speeimen, var. @, made from a mounted speeimen,
and hence probably a little distorted :

Millimeters.
Length of strobile. ... ccoceiioion e iaiinniaan, o eeedeeceeaaseansoanas 36. 00
Length of bothria cocoeeiein oot eeaes 0 5000 Eoo aBBEsa 0. 80
Breadth of head c-coeaee ceeeenaoeene ammaacoaconieocmieisaecoe cecalceon o 0.90
Length of DeCk. o vnn e i i i ittt cee e eenas S8or- 0.70
Brepeliih ef MEER M HMliosss 48 0600060660 066660 COBEE0 BEEG OOCEa0 GEOECS BOOCTs 0.60
Breadth of neck, posterior end... .. .o ot 0. 36
Length of ProboSCIS. « o e an oo e e i aee 0.70
Length of proboseis sheath ... ... ... ool 0.76
Length of contractilo bulb ..o .o L.l 0.32
Breadth of contractilo bulb ... oo oio it 0.14
TLength of posterior proglottis ... ..o i i 0. 80
Breadth of posterior proglottis .cae cove coeonecoancae i oL 1.30

The second group I shall also, for convenienee, designate as a variety,
calling it var. # (Plate IV, Figs. 17-20). 'The strobile, like that of var.
a, is flat and thin, butis mueh longer. The mature proglottides do not
make their appearance until 100™™, or even 200, back of the head.
The first segments are short and broad ; the sueceeding segments in-
erease in length until they become longer than broad. The median and
postero-median segments are frequently rounded at the corners, giving
to the strobile a beaded appearance. This eharaeter is usnally present
in those segments whieh immediately preeede the mature proglottides.
Usually about three longitudinal strice ean be traced on the median seg.
ments (Figs. 18-19). The posterior segments are reetangular, longer
than broad. The following measurements were made on a mounted
speeimen, var. f3.

Millimeters.
Length of strobile. ... oaooe i e el 230. 00
Length of head .cce cen i it eeeieeaienaecacionecacacccocccencnacns 0.76
Breadth of head .oooenioeoie o saeeit it iicceccscce soomnvoccaanen 0.94
Length of MeCK ..o e et it it e ceee et e 0.70
Breadth of neck in front ... .. oo ool ciiit i i et ce e 0.70
Breadth of neck, posteriorend ... . .. i ii i eas 0.40
Length of Proboseis .« oot e oo et iiaeeieecee i ee et e e 0,60
Length of proboscis sheath ... ... oo iiioiiiai e £500 Goa0 oaoa Beoa 0.64
Length of contractilebulb oo oo o0 . [ R 0. 36
Breadth of contractile bulb ... . o oot e e e e 0.16
Breadth of strobile back of neck . ccooo ool ciiiiit i ceee e e e enee 0.26
Length of posterior proglottis. ... oo caeiator o or i cn i ceaeenen e e e e 1.54
Breadth of posterior proglottis. ... .ooeee vt iiis cil il i 1.20

A third group, which comprises individunals that have eertain eharae-
teristies separating them from the two preceding gronps, I have distin-
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guished as var. y (Plate 1V, Figs. 13-16). These are all immature stro-
biles, but are much longer than var. a, and in some cases as long as
var. 3. The strobile is mueh thicker and rather wider than those of
varieties « and . The posterior segments, althongh not mature in
any of the specimens, have a conspicuons male generative organ. The
female generative opening is represented by a lateral, median, slightly
raised papitliforar eminence.  Length about 100™m; average length
of last 30 segments 0.6™™. 'The posterior segments are 2§ t) 3 times as
broad as long.

,

Measurements made from two mounted specimens.

Dimensions. 0 No.1. | No.2.

mm.
Length of strobile.. 82. 00
Length of head. ... | 0.70
Lreadth of head. ! 0. 86

Length of neck*....................... . i 0. 60
Jreadth of neek in front .............. . 0
Breadth of neek, posteriorend ...... 1}
Length of proboscis....ccaceevieean.ns 0.
Length of proboscis sheath ......... e .90 | 0
Length of contractile bulb ........ ... ... .46 | 0. 36
Breadth of contractile bulb. ... ... .. 6 0
Breadth of strobile back of neck ... ... [
Length of posterior segment ............ [}
Breadth of Posterior segment. .. ..o viiiii et et ieaeiaaaacaeaaaaaaaaananaas 1

*In all measurements of the neck the dl:«tancﬁl:nn the postero-lateral oil‘il;p-smm-m:n'giu;l edg(fo;'
the bothria to the posterior edge of the collar is the one given.

In the secontd lot containing about fifty specimens, the strobiles are
not so matnre as those of the first lot. The three varieties noted in the
first lot are not so distinetly marked off. There are, however, two dis-
tinet kinds in this lot, which may possibly be due to the effect of the
preservatives, but which are sufiiciently noteworthy to be mentioned
here. In the first the lobes of the bothria are smooth and bounded by
regular curved lines as in the first lot, but with the centers of the faces
of the lobes slightly hollowed out or depressed, so as to produce the
effect ot a raised border, and double furrows on the lateral face of the
bothrium.

In the second the bothria are irregularly furrowed or wrinkled. The
bothria are shorter than the neek. The neek is also wrinkled. These
differences, although sufficiently marked to attract attention, do not
oceasion much perplexity wliere one remembers the wonderful powers
of contractility possessed by the Cestoidea. They might, however, lead
to confusion of species in cases where only a few specimens are at hand.

In deseribing new species of the Cestoidea, I am satisfied that, where
it is possible, a great many specimens should De examined before final
conclusions are reached. If this rule had been adopted by former
workers in this field of Systematic Zoology the older literature of Hel-
minthology wounld not be in its present state of confusion.

Attachment to the host.—Those found in the pylorus were not firmly
attached, but would release their hold when the point of a scalpel was
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applied to their heads. This was characteristic of those of the first lot.
With those found in the spiral valve, however, the case was quite
different. In it these parasites were found to be firmly attached to the
wall of the intestine. Many of them had tunneled holes in the mueous
and submueous coats. In some cases these tunnels cut through the
muscular coats of the intestine and opened into the interior body cavity.
In some instanees several heads were found ocenpying the same cavity.
One of these pockets was 6.5"m deep. In it were imbedded three heads
belonging to three strobiles 20mm, 32mm and 55" long, respectively.
The heads were so tightly fastened in their fleshy cavern that they had
to be eut ont before they could be removed. A peculiarity of the in-
dividuals of this second lot is a tendency to contraet the anterior seg-
ments, so that instead of being attenuated as in most of those of the
first lot, the anterior segments are at first nearly as broad as the neck,
and immediately widen until they are as broad or even broader than
the iead. This gives the worm the appearance of being constricted
just back of the head. This habit of tunneling into the flesh of its host
must make this parasite a very unpleasant guest. Usually in the ease
of those Cestoidea which infest the alimentary canal of their host, their
presence cannot give rise to mueh pain, unless they are present in
numbers sufficient to oceasion obstruection. DBut with this worm it is
quite otherwise. WWherever tunnels in the walls of the intestine caused
by this worm were observed, it was noticed that there was much irrita-
tion of the mncous membrane. Not only was the mucons coat highly
inflamed, but the inflammation often extended into the submucous and
muscular coats. The whole interior of the spiral valve was blotehed
with angry-looking sores. If this is at all eommon, then we find in
this worm an encmy of the Dusky Shark, small but not insignificant.
It is certainly encouraging to find in nature, in the too small army of
enemies which are arrayed in warfare against the Selachians, these
humble sappers and miners lending their aid towards keeping down the
numbers of these Ishmaelites of the sea.

Abnormal forms.—In the sccond lot a few monstrosities were ob-
served, two of which are figured (Plate 1V, Iigs. 21 and 22). The
first example, Fig. 22, is a strobile 13" in Iength, which, at about 2wm
from the posterior end, gives off from the postero-marginal edge a sec-
ondary strobile, in which there are about four joints faintly marked.
The dimensious of the segment which sends off this budding part are:
Length, 0.1mm; breadth, 0.72m»; of the succeeding segment, length,
0.1mm Hreadth, 0.622m 5 of the budding portion, length, 1.08mm 5 breadth,
0.06m™, The second example, Fig. 21,is a fragment; length of strobile
not known. The segments have the beginnings of the male genital
organs. A secondary strobile is given off from the margin of the pri-
mary strobile in a somewlhat different manner from the oune just de-
seribed. A tendeney towards a marginal thickening ean be seen on the
third segment in front of the one from which the secondary strobile
becomes free. In the succeeding segments this marginal thickening,
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or rather widening, is more pronounced, and there is the beginning of an
independent alar margin.  On the next segment the alary margin is one-
fourth the breadth of the segmentitself, and fromit springs the second-
ary series of segments. The breadth of the three segments mentioned
is 0.82mm 0.86mm, 0.90m™, respectively, or of the latter, exclusive of the
alary margin, 0.72m=, The breadth of the sncceeding segment is 0.72mm.
The length of each of these segments is 0.26™™. Length of secondary
strobile, 2.46™= ; number of segments, 21; breadth, 0,20m™ to 0.24™;
average length, 0.12=m,

Eversion and inversion of proboscis.—The proboscides do not play
backwards and forwards in their sheaths like a piston-rod in its barrel,
but each folds in upon itself from the outer extremity like the finger of
a glove. When a proboscis is fully extended it has the appearance of
a slender, solid eylinder, covered with recurved hooks. If, however,
one which is not fully extended be examined, it will be found to be
folded in upon itself from the outer end. As the hoolks point backwards
when the proboscis is extended, it can be easily seen that it is impossi-
ble to retract that organ by pulling it in bodily. When the proboscis
is entirely retracted it forms a hollow tube, whose outer covering is the
inside wall of the extended proboscis, and whose inner coat carries the
hooks which now poiut forward, The whole tube lies in the proboscis
sheath.

The manner of everting and inverting the proboscis seems to be iden-
tical in all the Trypanorhynchi, both in the mature and later larval
stages. The contractile bulbs and proboscis sheaths contain a trans-
parent liquid, in which float a few granules. The contractile bulbs act
on the contained fluid exactly as the bulb of a syringe. The thick walls
of the bulbs are composed of diagonal, interlacing fibers, whose con-
traction compresses the bulb and forces the fluid out into the proboscis
sheath. The result of this action is to make the proboscis begin to
unroll from the anterior end of the sheath. This will continue as long
as the walls of the contractile bulbs continue to exert pressure on the
fluid contents, or until the proboscis is entirely everted. When the
proboscis is fully extended the granular liquid caun be seen filling the
interior of both proboscis sheath and proboscis. To the interior of the
proboscis, at the anterior end, is attached a tubular cord of very con-
tractile tissue, which lies in the hollow of the proboscis, extends back
through the sheath, andisinserted at oneside on theinner wall of thecon-
" tractile bulb. The proboseis is inverted by the contraction of this cord.
When the proboseis is inverted this cord lies in kinks and irregular coils
in the contractile bulb and posterior end of the sheath. This move-
ment is made rather quickly by the living worm. Upon removing some
specimens from the pylorus of a Dusky Shark, it was noticed that when
the heads were touched by the point of a scalpel or needle, even when
the head was partly imbedded in the mucous membrane, the probos-
cides would be suddenly retracted and the worm detached.
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Larval state.—Great numbers of eneysted Rhynchobothria were found,
mostly in capsules, between the mucous and submucous coats of the
stomach of the Squeteague (Cynoscion regale) and the Bluefish (Poma-
tomus saltatrir), which appear to be the young form of this species,
The proboscides and their hooks agree. The bothria and their lobes seem
to be identieal. The sequenee from these fishes to the Dusky Shark
is a natural one, and in the absence of any evidence to the contrary it
may be fairly assumed that they are the eneysted larvee of R. bisuleatum.
It is the purpose of the aunthor to publish figures aud a fuller descrip-
tion of these in a subsequent paper.

Habitat.—Sérobile: Dusky Shark (Carcharias obscurus); pylorus and
intestine; very abundant.

Scolex eneysted: Squeteague (Cynoscion regule), Bluefish (Pomatomus
saltatrir); submueous coat of stomaeh and peritonewn; very abundant,
Wood’s Holl, Mass., Angust.

This worm resembles . paleaceum Rudolphi and Van Beneden.
(Dies., Revis. d. Ceph. Ab. Par., p. 294.)

Tetrarhynehus lingualis Vau Beneden (Les Vers Cestoides, p. 151, tab.
xvii, 4, 6-9). It presents many differences from Van Beneden’s figures
and deseriptions, however, among which may be mentioned here, as of
most importanee, the number and form of the hooks, the articnlation of
the neck with the body, and the position of the male genital openings.
Van Beneden represents the latter in E. paleaceum as always opening
at the posterior third of the segments. Inall of the different forms of K.
bisuleatum they open uniformly near or in front of the anterior third.

Rhynchobothrium tenuicolle Rudolphi.
[Plate V, Figs. 17,18.]

Tetrarhynchus tennicollis Rud., Synops., 130 and 451. Creplin, Ersch. and
Grub. Encyel., xxxii, 295, note 34, anud Erichson’s Arch., 1846, 149. Du-
jardin, Hist. Nat. des Helminth., 551.

Rhynchobothrinm tenuicolle Diesing, Sitzungsb., xiii, 1854, 595 ; and Revis. dep
Ceph. Ab. Par., 209,

Tetrarhynchus corollatus Siebold, Zeitsch. fiir Wissensch. Zodl., ii, 241 (in part),

The characters given for this speeies by Diesing are the following:
Head with suborbiculate lateral bothria, converging at the apex and
with an elevated border; neck verylong, subeylindrieal, slender, rounded
at the base; segments of the body baecilliform, nltimate ones contracted,
casily falling off. Length of head and neck, 5.5m™ to 6.5m™ ; length of
body, 15mm to 17mm s hreadth, 0.56™m, '

The proboscides for the larval condition are deseribed as filiform, very
slender, and armed with a long series of ternately verticillate and re-
curved hooks.

The published descriptions of this speeies are meager and unaccom.
panied with figures. It is with some hesitation, therefore, that I refer
a few Rhynchobothria from the spiral valve of the Smooth Dogfish (Mus-
telus canis) to this species.

.
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The head of the living worm is very variable in shape. The bothria
are lateral and are united at the apex by their margins; usunally broader
than long, slightly emarginate on the posterior edge, with a raised and
thickened border. The neck is long, cylindrical, the narrowest part
about half way between the head and the contractiie bulbs. There is
a constriction immediately behind the contractile bulbs, back of which
the neck swells into a nearly globular base. This rounded basal part
of the neck is sharply marked oft from the body by a short, narrow
constriction. The body is without segments or transverse markings of
any kind for a distance equal to as much as six times the length of the
head and neck. . Striee then begin, which outline squarish segments.
The first segments are a little longer than broad; subsequently they
become much longer than broad, erowded with ova, and with the geni-
tal apertures marginal. The four proboseis sheaths are loug and
thrown into spirals, the. coils of the spirals being dense or loose, as the
neck is contracted or not. The proboscides when everted are seen to be
very long and slender. They are closely beset with small hooks, whicly,
when highly magnified; are seen to be of several distinet shapes. The
prevailing shape of those near the end of the proboscis is slender, taper-
ing, somewhat irregular in outline, with an abruptly recurved short
point. Others have the same length, but differ in being broader, and
in having a curved, convex outline on the posterior edge. Others have
the same outline, but are very short. Others are slender, curved slightly
and pointed, but are without the abruptly recurved point. Some are
straight, others nearly straight, but bent slightly about the middle.
The hooks on the proboscides, moreover, are arranged in distinct series
of ternate groups. This arrangement could be plainly distinguished in
some places, while in others it was but faintly indicated, and, owing to
the extreme smallness of the hooks and their peculiar shape, it was im-
possible, from the specimens at my disposal, to determine the exact
number of series, or whether, indeed, all the hooks were arranged in
these ternate groups or not. Where most distinet there seem to be
four series of' ternate hooks. The longer hooks stand unearly at right
angles to the axis of the proboscis, and are equal in lenwth to about
one-third of the diameter of the proboscis.

The following measurements are from an aleoholic specimen :

Millimeters.
Length of strobile.....o .o i i i e e 31.00
Length of bothria......o... ... .o .. 5000 000ad 5560 o 00 0JaBBABABELE a0 o000 © 0.42
Breadth of bothria. ... .. e 0.34
Length of head and neek ... ..o o oL 2.00
Length of proboscis sheath. . ..o oL L ... 1. 40
Length of contractile buibs...oo. .o ... 0.29
Breadth of contractile bulbs._.._..._.... ... 0.10
Breadth of neck near head (lateral). ... ... .o . .. .oooiiiiiiiiiiae .. 0.24
Breadth of neck near middle (lateral)......... ... . ... oo iiiii .. 0.20

Breadth of necls in front of Hasal DUID veuweoee ot ioes e coae caoe cane caas 0.34
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Millimeters.
Breadth of basal bulb of neck coueer oot o it e et e e 0.39
Breadth of constriction between neck and body ... .oc. cooooioia.n 00 0osEa0 0.20
Breadth of body just behind basal bulb of neck ...... 550600 KA00 AOABEG L aooc 0.28
Breadth of body 7.4™™ from neek .. ..o oo it iicie i e e 0.23
Distance from neck to first striee.... ... oL oo iiiiiiiiiiiiiiiiiaaa. 11.20
Distance from neck to first segment ... ... ... il iiiiiiiiiiaaaa.. 14. 60
Length of first segments indicated by striee ... . ..o ... . ..., 0.40
Breadth of first segments indicated by strice ... .oooe ool L. 0.44
Length of first distinet segments ..o ooooit i oo iiace e i s 0.94
Breadth of first distinetsegments._ . ... . . iLiliioiiiiiiiooo.. 0. 44
Length of last segments ... c.oo .o ool i eeieieiiaeenns 3.00
Breadth of last segments. .. ... L. iiiiiiiiiaas 0. 80
BRI @ PRISEEH o000 0 onccs socoss s000 cooces soases osos00 asas P 0.33
Lemgih @F MOORS o000 000000 5050 0000 0006 00ms 06 500650 06006 S250 656660 0650 0.0075
Length of longesthooks ..o ioeie e iie e 0,009

These worms are actively locomotile while living. The two bothria
act as sucking disks and change their shape continuously. As the head
progresses the anterior ends of the proboscis sheaths separate slightly,
when the soft tissue which forms the anterior end of the head is then
drawn in so as to give to the front of the head the shape.of a hollow
cup; the anterior ends of the sheaths then approach each other and
the hollow cup disappears, the tissue which forms it being thrust out
into a short, blunt eminence (myzorhynchus).

Habitat.—Smooth Dogfish (Mustelus canis), in spiral intestine. Wood’s
Holl, Mass., August, 1884.

Family TETRACOTYLEZ Diesing.
T/ENIA Linn.

Tewnia dilatata, sp. nov.
[Plate V, Figs. 14-16.]

Head small, trunecate, or, in living specimens, slightly prominent in
front. Acetabula nearly circular, directed a little forwards. Neck
rugose, very long, very contractile and dilatable, narrow in front,
tapering toward the head; a short distance back of the head expand-
ing into a nnmber of irregular; transparent, dilated folds, which border
both sides of an opaque central portion, in which two longitudinal
canals are faintly outlined. First segments about three times as broad
as long ; median segments square, or broader than long ; ultimate seg-
ments nearly square, sometimes broader than long, sometimes longer
than Dbroad. Genital apertnres marginal, opening a very little in front
of the middle.

A single spécimen of this species of Twnia was obtained from the in-
testine of the Common Eel (Auguille vulgaris) August 26, 1885. The
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length of the specimen, when stretched out by fastening one end with a
needle to the bottom of the dissecting dish and removing all kinks and
curves with a fine brush, was 170m®, The length of the same speci-
men, after having been preserved in alcohol, is less than 90mm. The
specimen when first obtained and placed in sea-water was quite active.
The body was constantly throwing itself into sinnous curves, while the
head and neck were jerked from side to side with a moderately rapid
motion. In addition to these movements the neck and anterior por-
tions of the body constantly changed their shape by the inflation or
dilatation of the investing membranes into wide transparent folds, con-
stricted at irregular intervals by narrow transverse bands. The neek,
meanwhile, was alternately stretched out and contracted like the body
of a Nemertean. The anterior end of the head protruded into a pro-
bosecis-like papilla. The breadth of the head itself varied from 0.17=m
to 0.35mm,

In the alcoholic specimen the dilatable folds of the neck are much
contracted and broken. They lie in rough, ragged frills along each side
of the dark eentral part of the strobile. The head is truncate or blunt
in front. The neck immediately behind the sucking-disks is almost as
wide as the head, flat, thin, and little, if at all, tapering.

The following measurements were made on the living speeimen. The
bead and neck changed their position and shape so rapidly that it was
with the greatest difficulty that trustworthy measurements could be
made :

Millimeters.
Breadth of head...c.covvnvieamiiecmenoioeeoaaene e, ~500 6E05 GO0 0B0S Soos 0.28
Diameterof acetabula. ... .. .. L el 0.12
Diameter of neek, narrowest part.... .. ... .. ... . Liiioioea.. 0.20
Distance of first segments from head........ .. .. ... .o oo .ooi...... 17.00
Length of fourth segment from end of strobile................oo.o .. ... ... 1.30
Breadth of same, posterior end. .....o...ooooi il et e 1.50
Breadth of same, anterior end ... ocee oot oot ittt i e e e 1.60
Length of posterior segment.. .. .. ... ... ... ool ol 0.90
Breadth of same, posterior end ... ... . . ..l il 0.60
Breadth of same, anterior end.... ... ... iot it e e e 1.25

Habitat.—~Common Eel (Anguilla vulgaris); intestine; Wood’s Holl,
Mass., August 26, 1885; one speeimen.

Von Linstow (Compend. der Helminth., 1878) records but two Tewnie
from the Common Eel, 7. macrocephala Creplin and 7. hemispherica Mo-
lin. T. dilatate is very different from the former. Diesing (Revis. der
Ceph., AD. Cycl., p. 378) mentions the latter, but gives no enumeration of
characters. I o not have access to Molin’s paper, and cannot, there-
fore, say whether 7. dilatata is identical with his species or not. The
peculiar inflated character of the neck suggests 7. ambigua Dujardin,
bnt the difference in size between the adult specimens is alone sufficient
to render their union in the same species impossible.
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ORDER ACANTHOCEPHALA Rudolphi.
ECHINORIIYNCHUS Zoega.
Llchinorkynchus agilis Rudolphi.
[Plate V, Tigs. 1-6.]

E. agilis Rudolphi, Synopsis, 67 and 316,  Westrumb, Acanthoceph., 17, tab.
i, 1. Bremser, Ieon. Helminth., tab. vi, 9-10. Dujardin, Hist. Nat. des
Helminth., 535. Diesing, Syst. Helminth., ii, 35, and Revis. der Rhyngod.,
746, Molin, in Sitzungsb. d. Kais. Akad. d. Wisseneeh., xxx, 142,

Color white. Proboscis clavate, very short, nearly globose, armed
with three, sometimes apparently ouly two, series of hooks, about six
in each series. IHooks in front row three or four times as long as those
in second and third rows, each with a loug, flat basal support. Front
hooks sharply recarved, with recurved part long, pointed, and often
slightly eoncave on the outer edge. Remaining hooks very small, slen-
der, slightly bent, sometimes standing out nearly at right angles to the
axis of the proboseis, when the latter is exserted. Anterior part of the
body slightly contracted and capable of introversion along with the
proboseis, thus forming a short, transversely plicate neck. Body arcu-
ate, club-shaped, cylindrical, transversely rugose, widest a little in
front of the anterior third, narrowing rapidly in front and diminishing
uniformly but very gradually to the posterior end, which is truncate.
Proboseis sheath rather short, manubriform; proboscis and sheath often
found retracted by an invagination of the anterior body wall. Lemnisei
usnally long, slender, attenuate posteriorly, longer proportionally in
male than in female, Testes three-lobed, followed by an oval opaque
mass. Male genitalia posteriorly continued into a cup-shaped copu-
latory organ, which is capable of eversion and inversion.

Females 9= to 12mm in length ; males 4.6™ to 6.44mm,

When subjected to the action of the compressor a series of oval and
cireular cavities becomes visible in the inner coat of the body wall.
These are evidently the channels of the vascular system seen in section,
At intervals, however, there are large circular spaces in this vascular
layer clearly defined by a cirenlar thickened ring of connective tissue.
These become so much enlarged in some as to be visible with a com-
paratively low magnifying power, and give rise to small mammillary
elevations in the superficial layer of the body wall. These are evidently
the “pores” or ¢ orbicular disks” given as specific characters of F. tu-
berosus (Dujardin, Nat. Hist. Tfelminth., p. 538). They are described as
usually numbering five or six on the convex side and a single one on
the concave side. In the specimens which I have examined there does
not appear to be either this regularity or proportion in their arrange-
ment, e. g., one specimen had four on the concave side and two on the
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convex. [In others they could not all be made out definitely, but enough
could be made out to show that they were irregularly placed.
Habitat—Common Eel (Anguilla vulgaris); intestine ; 12 specimens,
$ and ¢; September 2, 1885. * Dusky Shark (Carcharias obscurus); 1
specimen, ¢ ; August, 185+ Wood’s Holl, Mass.
Of the following specimens of which measurements were made, No,

1 is a female, Nos. 2 and 3 are males, No. 3 is the specimen obtained
from the spiral intestine of C. obscurus :

Dimensions, a No.1, @ | No.2, .| No.3, &
|

mm.

g
=

Iadad okl e
3 .
=

LTV I 0 R CEIITE) e o e cBOa0 OO TR 500000 06E0B0 6EECEONAIERD
Lenvhh O JIHEREE - 000006 5 0000 50 000EE6 HEH0 G RIS 6 EOB 000 0 aG aa
Tireadth of proboseis, npex 5omacosE00c0000naeeaG
Breadth of proboscis, base .
Length of proboscis sheath.
Breadth of proboscis sheath
Length of lemnisc a0
Breadth of body, ant.
Breadth ot body, greatest. ..

Breadth of body, posterior end......coovvennn.... .- 16

. Mllli.met-erﬂ.
Length of hooks in front roW. ... vceeeer coemervmios ore scccns caennennnnans { 8 833
Length of hooks in 86C0NMA TOW evenr oenen i i iiriniaaee cann e s 0.023
Length of recurved part of front hooks ............. ... ... ... ... ... 0. 061
ILEMGIR GFOTE oo o oo 0060 090600 G006 TEEE0 SEEE BOBE BO0H SEEOE0 BE0Ba6 SEaEEE et 0. 035
Breadth of ova...... Smemce sseemr e etama cancae aeeeneees coena seeeee e 0,017

Length of ovarian masses much greater than ova, circular and oval, with diame-
ters as much as 0,1mm others as low as 0,04mm,

T confess no small degree of perplexity in identifying this specics as
E. agilis.  The arrangement and character of the hooks of the pro-
boscis ally it closely with this species and a little less closely with .
claviceps Zeder. The lemnisci are not so long in proportion to the
length of the animal as in either of the above-named species. This is
about the only character that hints at a probable specific difference
which is sufficient to justify the separation of the specimens under con-
gideration from either of the above species. The presence or absence
of the so-ealled neck is rather a doubtful feature at best.

While there are no distincetive characters which seem to my mind to
be important enough to justify the erection of a new species, there are
certainly strong reasons afforded for uniting . claviceps and E. tu-
berosus, which is, indeced, proposed by Dujardin (op. cit., p. 5338) and
aceepted by Diesing, who does not mention F. claviceps in his revision,
and including both under #. agilis Rudolphi.

In the abseuce of figures of these species I must content myself at
present with referring these specimens to . agilis.

With regard to the single specimen found in the spiral valve of Car-
charias obscurus, it may be well to observe that its presence there may
be accouuted for by supposing it to have been introdueced in the adult
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condition along with some more usnal host which had been eaten by the
shark a short time before the latter was examined.  However interest-
ing this supposition may be, it is hardly neecessary, as there is no rea-
son why C. obscurus should not be a proper host of F. agilis.

Echinorhynchus acus Rudolphi,
[Plate V, Figs. 7-13.]

Rudolphi, Wiedmann’s Archiv,, ii, 2, 51; Lntoz. Hist., i, 279; Synops., 71 and 324.
Zeder, Naturg.,150. Westrumb, Acanthoceph., 24, Siebold, in Bardach’s Physiol., 2,
Audl., i, 196 (ovnlad. Drummond, Charlsworth’s Mag. ol Nat. Hist., ii, 5i6. Belling-
ham, in Annals of Nat. Hist., xili, 236, Dunjardin, Hist. Nat. des Helminth., 510.
Crepiin, Nov. Obs., 43, and in Ersch. and Grub. Encyclop., xxxii, 234. Leidy, in
Proceed. Aead. Phila., viii, 43. Van Beneden, Mem. Vers. Intest., 279-287 (develop-

ment).
For detailed synonymy and habitats, see Diesing, Syst. 1lelm., ii, 30-40, and Revis,

d. Rhyngodecn, 747.

Proboseis linear with about twenty series of hooks; neek none; body
long, greatest width a short distance back of proboseis, subattenuate
posteriorly, bluntly rounded at posterior end. Length 27 to 81»» (Du-
jardin), breadth 2mm; males balf as long as females ; color usually white.

“The eolor is very various but generally white when distended,
though frequently accompanied at the same time by a tinge of orange,
pink, or cinereons. Sometimes the whole animal is reddish orange
(especially the male), and sometimes the whole is ivory white with a
solitary minute erimson dot here and there” (Drummond).

Some specimens flat, thin, with regular outline, others eylindrieal with
irregular transverse rugx.  All the specimens noted by me were wbite
or faintly tinged with yellow.

The following measurements were made on aleoholic specimens :

Dimensions. No.1, 9 No.2, 2 | No.3, &
f mm. 0 mm. mm.
Length of SPEEIMEN <o une immmee i et et | 46. 01 45. 00 20. €0
Lenﬂr‘h Of PrObDOSCIS cconeacciicaiaaicccactotocecccssanaccanss . 1. 0t 1.06 0. 96
Breadth oilprolmscls ...................... .. 0.98 0.3 0.98
Length of proboscis sheath..oooooooniieeiiiiiieiiiemniiaaannn .. 1. 44 1.60 1.40
Breadth of proboscis S Y .. 0.36 . 0.36 0.36
Breadth of body, anterior....oeeiiieiiirriiiieaaiaaaenes 0.75 0. 80 0. €0
Breadth ot hody, antero-median. . ..o veeeieneannniaiieanan.. . 2,00 1. 60 1.20
Breadth of body, near posterior end coooveiveeanemaieiiiieiaiin. 0. 60 1.10 0. L0
Lcngth of longest living specimen, GO,
= e — R - n =
Dimensions. \ Millimeters. Millimeters. ; Millimeters.

Longest diameter of ovarian masses 50 0.11 | 0.07 0. 08
Qh()rtu;t diametor of ovarian m . 0.075 0.05 0.07

Length of ovat....... 0.13 0. 114 0.112
Breadth of ova . - 0. 03 0,055 BOE
Length of omhr) o - 0. 098 0. 08 0. 076
Breadth of ombLIYO < <<.veenn I - 1 L A, 0.017 l 0.018 RO
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Length of hooks, 0.064m™ s breadth of same at base, 0.02mm,

The proboseis, when fully extended, stands a little obliquely to the
axis of the body. In all the speeimeus that I have seen the proboscis
was either wholly extended or partly withdrawn bodily. In no case
was the proboseis inverted. These worms are able not only to with-
draw and to protrude the proboseis as a whole, but also to invert and
evert it. When the proboscis is retraeted in mass the walls of the body
at the base of the proboseis are invaginated by the action of retraector
muscles, which are attached to the base of the sheath and inserted on
the median parietes of the body. When thus retracted the proboscis
lies as a rigid eylindrieal rod inelosed in a poueh made by the invagi-
nated anterior end of the body (Fig. 12).

The protrusion of the proboseis seems to be effected by the propul-
sive force exerted by the fluid eontents of the body eavity when foreed
forward by muscular contraetion of the body-wall. A retractor muscle,
or ligament, was traced from the interior of the proboseis sheath to the
apex of the proboscis. Inversion of the proboseis itself is effected by
this ligament, while eversion is produced by the action of the thick,
museular walls of the sheath upon a granular fluid which it eontains.
The hooks of the proboscis are arranged in quincunx order, thus giving
rise to rows parallel with the long axis of the proboseis, and also to
spiral rows. The body cavities of the females were erowded with myriads
of eggs. These were long-oval and each contained a fusiform embryo.
The outer covering of the ova is a delicate but rather thick, transpar-
ent membrane. Within this and immediately surrounding the embryo
is a thin but dense coat, whieh is mueh eompressed at one end so as to
look like a loop, slightly compressed at the other. The embryo in
most of the ova had not developed sufficiently to indicate more than a
fusiform, granular mass lying within the dense hyaline iuner eoat of the
ovumni.

The spherical ovarian masses were in different stages of progress,
some having simple granular contents, others having secondary masses
within them, while in others oblong bhodies, apparently young embryos
or the beginnings of ova, could be distinctly seen.

Habitat.—TFlat Tish (Pseudopleuronectes americanus), in intestine ;
eight speeimens. Wood’s Holl, Mass., September, 1884.

Echinorhynchus sagittifer, sp. nov.
[Plate VI, Figs. 1-2.]

This worm was found in the peritoneum of several speeies of fish.
Although no adult specimens were found, the form of the immature
specimens is so different from that of any adult Acanthocephala with
which I am acquainted, and the structure and arrangement of the spines
are so remarkable, that I propose the name F. sagittifer for it. Of
course it is possible that it may subsequently be identified as the young
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of some form already desecribed, as the spines of the body are probably
shed in the course of its further development.

The proboscis is clavate, bluntly rounded in front, increasing slightly
for a short distance back, and then narrowing gradually to the base,
thickly beset with recurved hLooks, of which there are about twenty
series, connting from base to apex, and about fifteen visible in the long-
est spiral; proboscis eversible; neck short, unarmed; body always
eurved, anteriorly armed with sagittate spines, thus forming an armed
collar back of the neck, the spines of which are arranged in about eight
transverse rows, but placed a little irregularly. A short distance back
of this spiny collar is a transverse row of sagittate spines, which are
placed on the inner (ventral) part of the curve, and extend up each
side nearly to the outer (dorsal) edge. Tollowing this row are about
twenty other rows of similar spines, similarly placed, except that none
of them contains as many spines, and hence is not as long as the first
row. The first eight or ten rows do not differ much in length nor in
the number of spines ; posteriorly the rows become shorter and shorter
until the last, in which the spines are few and hard to distinguish.
The body increases in size for some distance back of the neck, attains
its greatest dimensions about the anterior third, and diminishes uni-
formly to the posterior end, which is in some slightly enlarged, ending
ing with a bluntly rounded point.

These worms were all found iu the body eavity of their host, coiled
up and lodged in the serous coat of the intestine or stomach, or in the
mesentery. When found they usually had the proboscis inverted, but
everted it, in whole or in part, when immersed in alcohol or when placed
under the eompressor. They were surrounded by a thin investing
membrane, which was of the nature of a cyst, while at the same time
it appeared to belong to the worm. They were uniformly coiled in a
curved or ln nate shape, with the rows of spines on the concave side.
The body is much ronghened by transverse wrinkles or creases, es-
pecially towards the posterior end.

The branching vascular systemn characteristic of this order is clearly
defined. If the plane in which the eurved animal lies be ealled a dorso-
ventral one, then the principal vessels of the vascular system are lat-
eral.

The sexual characters were already plainly distinguishable. In one
specimen two oval masses suspended from the base of the proboscis
sheath were identified as the beginning testes. These were oval,
granular bodies, the first 1.16 ™= back of the proboscis sheath, and the
second 0.34mm farther back ; length of each 0.164™™ ; breadth 0.127mm.
They lay in the ribbon-like band or tube which in all the specimens
depended from the base of the sheath, and which doubtless represents
the suspensory licament. Behind the anterior oval body lay a cluster
of spherical nucleated cells. The genitalia, in this specimen, ended in a
campanulate expansion, at the base of which a small pointed body was
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recognized, which was probably the spiculum. This enlargement of
the genital apparatus opened into a larger oval cavity in the extreme
posterior end of the body. This was evidently the male bursa, but
was still closed by the investing body-membrane.

In some specimens which had been stained and mounnted in glycerine,
bodies which looked like the lemnisci were discovered. These were
paired orgaus, very long and slender, tapering gradually to near the
posterior end, which was bluntly rounded. Their attachment was at
the base of the proboscis sheath. In one specimen the attachment
was by a short ligament. The general appearance of these organs was
much like that of the lemnisci of E. agilis, but their attachment at the
base of the sheath, instead of near the base of the proboscis, makes their
indentification as lemnisci doubtful.

In a series of thin longitudinal sections made from one of these worms
a cluster of spherical, granular masses was found lying just back of the
base of the proboscis sheath and apparently supported by the suspen-
sory ligament. These masses were each about 0.025™™ in diameter,
and each contained a number of smaller cells. 1t isprobable thatthese
represent the early stages of the ovarian masses peculiar to this order.

The proboscis sheath is thick-walled and made up of two layers, the
outer dense, about 0.03™™ thick; the inner loose in texture and 0.032mm
thick. From the base to about the middle of the sheath these layers
are close together; from that point to the base of the proboscis they
separate slightly, but unite again at the base of the proboscis. A re-
tractile ligament extends from the proboscis Lack through the neck,
where it divides into two branches, which continue to the base of the
sheath, where they are attached. The sheath.extends to the third or
fourth row of ventral spines.

An oblong granular mass was noted about the middle of the probos-
cis, seen in a thin seetion, and en its inner wall. A round granunlar
mass about 0.07™™ in diameter was seen near the base of the neck in
one section. T counld find no indication of a ganglion in the base of the
proboscis sheath, '

Measurements of mounted specimens,

Dimensions. No. 1. No.2. No. 3. No. 4.
} |
| mun. | n W . mom.
Length of specimen j 7 2 8.20
Length of proboscis . . 1.20
Breadth o proboscis near ap 0. 46
Breadth of proboscis at base 0. 36
Breadth of body at anterior. ... ... i iinitiiiiiaa e 00
Breadth of body at median . 0. 80
Breadth of body at posterior 0. 40
Length of proboscis sheath. .. ... ..o i e X80
Length of neek ............. 0. 36
Number of rows of spines on body . .ocoae.ooiiiiai L 18

Nos. 1 and 2 were from Cynoscion regale, No. 3 from Pomatomus salta-
trix, and No. 4 from Paralichthys dentatus.
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The length of the larger hooks on the proboscis is about 0.08™™ ; of
the spines on the collar from 0.05™™ to 0.06™™ ; of the spines in the veu-
tral rows from 0.06m™ to 0.07™m™,

In specimen No. 1, of which measurements are given above, the num-
ber of spines visible on side in the first ventral row was 24; the num-
ber visible on one side in the second to the twenty-first rows, respect-
ively: 16, 13, 13, 16, 17, 13, 13, 12,12, 10, 11, 12,11, 9, 9, 9, 8, 7, 10, 6.

Habitat.—Common Flonnder (Paralichthys dentatus), Squeteague (COy-
noscion regale), Bluefish (Pomatomus saltatrir). In peritoneum and
mesentery. Wood’s Holl, Mass., July and August, 1834-"85.

Echinorhynchus proteus Westrumb.
[Plate VI, Figs. 3-5.]

Dujardin, Hist. Nat. des Helminth.,p. 529. Molin, in Sitzungsb. d. Kais. Akad. d.
Wissenseh., xxx, 143, and xxxiii, 295. Leidy, Proceed. Acad. Phila., v,203, and viii,
43, Greef, Wiegmann’s Archiv, i, 361-375, tab. vi. Pagenstecher, Z. f. w. Z., xiii,
413, tab. xxiii-xxiv. Leuckart, Mensch. Paras., ii, 785-317. Molin, Denksch. d. K.
Akad., xix, 272-3, tab. ix, fig. 2-3.

For detailed synonyniy and habitats see Diesing, Systema 1Iriniath,, ii, 51-53, and
Revis. der Rhyngo., 754.

Proboscis eylindrical or often snbelavate, with abont 6 to S longitadi-
nal series of reenrved hooks visible on one side, 12 to 20 in each series,
Median and anterior hooks flat and thin, postero median and posterior,
slender. A thin-walled, spherical bull a immediately back of the pro-
boseis, followed by a long, slender, cylindrical neck. Body fusiform,
slightly swollen and rounded anteriorly, obtusely rounded posteriorly;
color varying from light lemon-ycllow to orange. Leugth, 15™® to
Ty,

Measurements of a living specimen.

Millimeters.

Length of SPecimen ..o oeoan it et e e ittt 23. 00
sength of ProbOSEIS «oen cemo i et e e e s 0.75
Diameter of Dilla oo oir i it i ieil ceaeeeee ettt ecceieaey —ae 1.76
Length of neck .o oo oi e i e i e aeie el cees 4,50
Length 0f DoAY <o oe it e e e e e e s 16. 00

Diameter of body, autenor .................................................. 2.00
Diameter of body, posterior end ... .o 0.77
Diameter of neck, MEAIAN ooon oo iaae cemae ceee e cmmeeeeee e e 0,25
Diameter of proboscis, QNterior ... vooee iiin oe et e e 0.17
Diameter of proboseis, median .ooooo o e iieie e i el s 0.31

These parasites were fonnd in great numbers attached to the inner
wall of the large intestine of the Striped Bass (Roccus lineatus). They
differ from most intestinal parasites in being highly colored. While
the prevailing color is orange of different shades, many were observed
whicl were a light lemon-yellow, and others intermediate between these
colors.
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The presence of these parasites in considerable numbers must be in-
Jjurious to the host, since they are always firmly attached and usually
cause much local inflammation. In many cases the proboseis was found
to have penetrated the walls of the intestine and to be protruding into
the body cavity. In most instances of this kind it was surrounded by
an abnormal secretion from the tissues of its host. This secretion is of
a dark-brown, cinnamon-brown, or amber color. In many cases the pro-
boscides were found to have become nuclei, around which were formed,
in concentric layers, calculi of this abnormal deposition. The whole is
further inclosed in & thickened eyst composed of two or three layers of
connective tissne over which is thrown a thin outer covering of perito-
nenm. A cluster of these encysted calenli, Iying in the peritonenm of
the large infestine of a specimen of Striped Bass (Roccus lineatus), is
shown in Fig. 5; one of the cysts opened, in Fig. 5a; and a cross-see-
tion of a calenlus removed from its eyst in Ifig. 50. The diameter of
one of the largest cysts was 18w, [n the calculus figured the diameter
is 15mm, The color on the surface is, when the caleulus is placed in al-
cohol, a beautiful rich golden-brown with a silky luster. The surface
is nneven, with little irregular rounded or mammillary eminences. The
nncleus is irregnlarly linear, 14 to 29 in length. The inner layers are
thin, irregularly concentric and darker in color than the outer layers.
Outside of this central, dark portion is a lighter ring about 24»w thick
and made up of a great many thin, concentric layers. This lighter por-
tion is sharply marked oft from the remaining outer part of the calenlus,
separates from it easily, and can be removed from the half-calculus, as
one cupel can be taken out of a nest made up of graded sizes. The
outer ring is about 3" thick, is a little darker than the middle ring,
but, like it, is made up of a number of thin, concentric layers. Thelayers
of the two outer rings are more regularly concentric than those of the
inner portion. The color of the cut part of the calculus is a little darker
than that of the surface, and the luster is waxy. A piece of one of
these secretions burned readily and left a small quantity of ash which
was composed largely of calecium carbonate. In one, from which the
aleohol had evaporated, erystals were noticed which had the general
habit and appearance of those of oxalate of urea.

Alcoholic speeimens are uniformly white in color.

1labitat.—Striped Bass (Roceus lineatus); large intestine; Wood’s
Holl, Mass., August and September, 1884-85.

S. Mis. 90 32
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List of Iintozoa described in this paper, with their hosts.
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[+6]

=
3 k53
Entozoa. st. g g | =
ntozoa Host. % E ?_0
A~ Py 5]
1. Dibothrivm manubriforie Sp. DOV ........... Spear Fish (Tetrapturus albidus). 4 I 1 1-4
2. Dibothrivm alutere sp. nov. . File Fish (A lutera Schepfii) .. ... 6 1| 5-8
3. Echeneibothriun variabile V e Common Skate (Rata erinacea) 8 1| 9-13
4. Spongiobothrivm variabile gen. et sp. nov....| Sting Ray (Trygon centrura). ... 10 II | 13-19
5. Phyllobothrivm thysanocephalum sp. nov. ....| Tiger Shark (Galcocerdo tigri- 12 I | 1-12
nus).
6. Orygmatobothrium ungustiin sp. nov ........ Dusky Shark (Carcharias obscu- 16 11T | 1-3
rus).
7. Crossobothrivum laciniatum gen. et sp. nov ...| Sand Shark (Odontaspis litto- | 18 l 111 1-18
ralis).
8. Phoreiobothrivm lastwin gen. et 3p. nov ..._.. Dusky Shark (Carcharias obscw- = 22 1 IV | 24-29
rus.)
9. Calliobothriuwm verticillatum Rudolphi ... ... Smooth Dogfish (Mwstcluscanis) . 24| IV 1-8
10. Rhyuehobothrivem bisuleatum sp. nov ........ Dusky Shark (Oarcharias obscu- 27| IV | 9-23
rus.)
11. Rhynechobothriwm tenwicolle Rudolphi ......_. Smooth Dogfish (Mustelus caniz). 34 V| 17-1%
12, Leenia dilatate sp. nov .| Common Eel (A nguilla vulga ris).‘ 36 Voo14-16
13. Echinorhynehus agilis Rudolphi Angulle vulyaris and Carcha- 3 VI 1-6
rias obscurus. |
4. Eehinorhynchus acus Rudolphi .............. Flat Fish (Pseudopleuroncetes 40 vV o7-13
americanus).
15. Echinorhynchus sagittifer sp. DOV coceee.cuann Common Floaunder (Paralichthys 41 VI| 1-2
dentatus), Squeteague (Cyno- |
seion regale), and Bluefish (Po- |
matomus saltatriz).
16. Eechinorhynchus protcus Westrumb .......... Striped Bass (Roccus lineatus). . 44 VI 3-5
¥ Tmlbeso RPN 600 00 saacon ogea080 00000 Squeteague (Cynoscion reyale) .. 1) VI| 6-9

WASHINGTON AND JEIFFERSON COLLEGE,
Washington, Pa., June 1, 1886,






EXPLANATION OF PLATE 1.

MG, 1. Dibothriam mawubriforme sp. nov. Adult strobile, natural size.

I'1G. 1a. Median segments of same, enlarged 3 diameters.

I'1¢. 10, The sae, opposite side, showing genital openings, enlarged S diameters.

P12, Head and anterior segments of yonng specimen, enlarged 12 diameters.

Iic. 3. Posterior segments of adnlt, enlarged 10 diameters,

I'tg. 4. Ova. «a, ova with white opaque shell; b, ova with thin transparent shell,
enlarged 150 diameters.

Fra. 5. Dibothrivm aiutere sp. nov, Iead and anterior segmenfs, marginal view,
enlarged 4 diameters.

Fic. 6. Lateral view of same specimen, enlarged 4 diameters : length of specimen
Q7mm

FiG. 7. Lateral view of head of another specimen, enlarged 1 diameters; bothria
contracted and concave.

1. & Yosterior end of same specimen, enlarged 4 diameters; length of specimen
Thmm,

Fra. 9. LEchereibothriwm variabile Van Beneden. Front view of lLead as seen inliving

specimens, when the sucking disks are applied to the under surface of
the cover-glass, enlarged 36 diameters.

I'ic. 10, Ontline of median, irregular segments, enlarged 10 dianeters.

Fia. 11. Outline of other segments farther back, showing position of genital aperture,
enlarged 10 dimmeters,

Fra. 12, One of the same, compressed, showing the genitalia, enlarged 20 diameters.

IF1G. 13. Lateral view of head, aleoholie specimmen, enlarged 20 diameters.

Figuares 1,2, and 9 from life; others from alcoholic and monnted specimens.
All figures made by Mrs, Bdwin Linton.
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Entozoa.

Report U. S, F. C. 1886. Linton.
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1.
Fia.

EXPLANATION OF PLATE TI.

—

Phyllobothriwm thysenociphalum sp. nov. Head and part of neck of adnlt, nat-
ural size, length of specimen 1 meter.

2. Part of body of same, showing the beginning segments, enlarged 2 diam-
eters.

3. Segments near posterior end of adnlt, enlarged 2 diameters.

1. Matnre free proglottis, enlarged 2 diameters.

5. Mature free proglottis, flattened vander compressor, enlarged 4 diameters,

6. Posterior segments of a specimen measuring 2000 in Iength, enlarged £
diameters,

. Head and neek of yonng specimen, enlarged 12 diameters.

a. ['ront view of rostellum, enlarged 13 diameters.

7h. Side view of same, enlarged 18 diaineters.

=, Young specimen, natural size.

-~
.
‘

9. Transverse seetion throngh middle of head of o young specimen, length 53mm,
enlavged & diameters.

10. Transverse section throngh anterior third of head of adult, enlarged 9 diam-

eters,

11. Transverse section through neck a short distanee hack ef head, adult, en-
larged 6 diameters.

12. Transverse seetion through neck of young, near the head, enlarged 9 diam-
eters.

13. Spongiobothrium variabile gen. et sp. nov., ontline of strobile with regnlar
slender segments, enlarged 5 diameters,
11, Ontline of another specimen with shorter and more irregnlar segments, en-

larged 6 diameters,

15, Side view of head, neck, and anterior segments, edges of hothria contracted,
enlarged 10 diameters.

16, I'ront view of head of another speeimen, with fwo hothria expanded, en-
larged 10 diameters,

17. Three mature segments, enlarged 5 diameters,

13, Median segment, enlarged 20 diameters.

19. Matnre segment, enlarged 20 dinmeters.

Figures 3, 4, 6, 7, 3, and 15 from life ; others from aleoholic and monnted specimens.
All figures made by Mrs. Edwin Linton.
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EXPLANATION OF PLATE IIL

Orygmalobothrium angustum sp. nov., ontline of strobile, eularged 8 diam-
eters,

Tlead and part of neck of same, enlarged 20 diameters.

Posterior segment of same, enlarged 20 diameters,

Crossobothyiam laciniatum gen. et sp. nov., adult strobile, in fresh water,
natural size.

Head and first segments of same speeimen, enlarged 12 dimneters.

ITead and first segments of a specimen after lying for a fow minutes in fresh
water, enlarged 8 diameters.

Posterior segments of same, enlarged 6 diameters,

Posterior segments of another specimen, showing lateral openings for the
discharge of ova, enlarged 6 diameters,

ITead and first seginents of adnlt, showing one position of bothria while in
motion. The bothrinm in front view and the one opposite (not shown in
sketeh) are thrust forward, enlarged 10 diameters.,

The same, with one bothrium flattened out and applied to the hottom of the
wateh-glass, enlarged 10 diameters.

The same with two bothria pushed forward, the ends extended and enrled
ontward, enlarged 10 dizmeters.

I'ree proglottis showing lateral opening for discharge of ova, enlarged 6
diameters.

I'reo proglottis hefore the ova are discharged, flattened nnder the com-
pressor, enlarged 10 diameters.

Another after most of the ova have been discharged from the lateral open-
ing, also flattened nnder compressor, enlarged 10 diameters.

Iront view of ficad of specimen transferred {from fresh water to aleohol, en
larged 10 diameters.

Transverse seetion throngh another specimen, enlarged 10 diameters,

Young atrobile hefore segments have made their appearance near the head.
The joints at the posterior end are psendosegments ; flattened under com-
pressor, enlarged 12 diameters.

Head and anterior part of a young specimen in fresh water, enlarged 12 dia-
meters.

. Anterior segments of same, enlarged 12 diameters.
. Posterior segments of same, enlarged 12 diameters.

Figures 9, 10, 11, 13, 14, and 17, from living specimens in sea-water ; figures 4, 5, 6,
7, 8,18, 18a, and 130, from living speciimens in fresh water; others from aleoholic and
monnted specimens.

All fignres made by Mrs., Edwin Linton.
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